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REGIONAL  SURGERY 


THE  EXTREMITIES 

SECTION  I 
TRAUMATA  OF  THE  UPPER  EXTREMITY 

By 

JAMES  F.  MITCHEIX,  A,B.,  M.D.,  F.A.C.S. 

WOUNDS  AND  INJURIES  OF  THE  ARM 

Injuries  of  the  arm  in  general  assume  an  especial  importance  because 
of  the  necessity  of  good  function  of  this  member  in  relation  te  the 
eaming  capacity  of  a  large  proportion  of  individuals.  Naturally  ex- 
posed  to  injury  in  the  ordinary  walks  of  life,  the  possibihties  are  vastly 
multiplied  in  those  engaged  in  trades  and  manufacturing  industrìes 
involving  the  use  of  machinery,  steam  and  electricity. 

Bruises  or  conlusions  of  moderate  degree  accompanied  by  slight 
cztravasation  of  blood  in  the  tissues  cali  for  no  further  treatment  than 
rest  or  the  apphcation  of  an  ice-bag  to  relieve  pain.  Larger  subcu- 
taneous  collections  of  blood  require  a  long,  time  for  absorption  and  are 
Uable  to  suppuration.  It  is  advisable,  therefore,  to  incise,  remove  the 
blood,  wash  out  the  pocket  with  salt  solution,  dose  the  incision  and  put 
the  pari  at  rest.  Contusions  of  special  structures  will  be  considered 
under  their  proper  beadings. 

Open  vmtnds  vary  in  significance  according  to  the  parts  involved 
and  the  liability  to  infection.  The  two  chief  dangers  are  hemorrhage 
and  infection.  The  importance  of  the  first  dressing  cannot  be  over- 
estimated.  No  dressing  at  ali  is  better  than  a  dirty  one.  The  value  of 
non-interference  and  the  danger  of  a  tightiy  applied  tourniquet  are 
especially  important.  Extensive  hemorrhage  demands  immediate 
attention;  but,  until  the  surgeon  is  reached,  pressure  applied  over  a 
dean  dressing  is  recommended.  The  surgeon's  duty  should  be  to  as- 
certain  whether  impmrtant  structures  are  injured  and   to  institute 
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propcr  mcasurcs  for  thcir  rcpair,  to  check  hemorrhagc  and  to  provide 
ugainsl  shock  and  ìnfcction.     The  priintiry  intcclion  in  many  atcìJcntal 

wounds  in  slight,  as  in  supcrficiaì  or 
cUan  cuts.  These  may  be  cleansed 
wìth  alcohol  or  iudine,  treaied  as 
operative  wounds  and  immediately 
closed.  For  such  closurc  through- 
and-thraugh  suture»  of  iitlk  placed 
by  means  of  fine  straight  needles  will 
be  found  most  Aervjceable.  Tliese 
needl^s  may  be  kept  ready  threaded, 
half  a  dcizen  bastcd  ìn  a  piece  of 
Hanncl  and  boiied  wlicn  nccdcd 
(Fig.  i).  They  can  be  pas&ed  with 
a  minimum  amount  of  pain,  but  the 
advantages  of  locai  anxsthesìa  are 
evident.  Il  h  well  for  one  in  the 
way  of  trcating  acctdcntal  wounds  to 
fainiliarùe  hìmself  with  the  varìous 
locai  mcthods  whìch  are  cspccially 
applicable  in  surgery  of  the  cxtremi- 
ties,  for  the  injury  is  exceptlonal 
which  cannot  bc  sali&factorily  trcated 
by  thcir  aid. 

Extensivc  tatcrakd  or  crushed 
wounds  involvint;  large  arcas  of  skin 
or  decper  structurcs  dcmand  further 
consideraUon  in  vìew  of  the  possi- 
bility  of  ìnfcction  and  shock.  The 
danger  of  Lctanus  shoutd  bc  always 
in  mind  and  in  many  cas.cs  a 
propbyiacUc  injection  ol  telanua 
antitoxin  shouid  he  givcn.  Nalur- 
ally  the  drst  question  which  ariscs 
is  whether  the  arni  can  be  prescrvcd 
or  is  amputatioQ  neccssary.  Am- 
putation  sliould  nut  be  loo  hastìly 
dccidcd  upon,  for  limbs  which  at 
first  sight  secm  hopeless  may  be  saved  as  useful  members.  Bone», 
muscles,  nerves  or  vesseU  may  be  sutured  and  rcgain  tbeir  function. 
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Fio.  i— Redurwl  llu«c-li(lh«.  To 
show  laethod  of  l>»iling  the  Ihwadcd 
needlc.  SUk  No  C.  N'ecJlc  So.  7. 
We  uiuall}*  cmpjoy  ùUc  Iw»  >1m«  finer 
ibaa  ttiù.     <J'r«t'*%ti*9  UtiUlnt.) 
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Tt  may  b«  wise  to  delay  operative  measurcs  and  carry  out  only  those 
details  which  are  immediauily  necessary.  This  is  particularly  tnie  in 
acddents  from  machinery,  explosions.  or  crushing  o(  any  sort  where 
grcase  or  forcigti  material  is  ground  ÌDto  thv  tìssucs.  In  thcsc  doubt- 
ful  ca»es  the  fir»t  treatment  shoutd  he  limìted  to  the  cleansing  of  the 
wùund  and  its  surrounding  skin,  the  ligation  oÌ  blccding  vcììscIs,  and  the 
removal  of  forejgn  material  or  torn  and  soiled  tissues  wbose  drculatìon 
has  been  evidently  destroyed.  The  skin  may  he  freed  of  grease  or 
dirt  by  mcans  of  gasoline,  turjjcntjne  or  cthcr.  The  treatment  of  such 
wounds  and  the  surrouodinK  skia  solely  with  lodine  (or  cleansing  and 
drcssing  is  rapìdly  gaining  in  favor.  Anotàer  poputar  roethod  is  the 
inigation  of  the  wound  with  sterile  water  and  the  application  of  a 
raoist,  mildly  antiseplic  dressing.  Gauze  saturaled  wilh  a  wcak 
solution  of  bichloridc  of  mercur>'  (1-5000)  may  bc  uscd.  Carbolic 
add  Solutions  sbould  bc  avoidcd  as  a  continued  application,  and  bi- 
chloridc should  net  bc  Mmd  after  tedine  because  of  the  irritalion 
produced.  Poclccts  and  cavìtics  are  draincd  wìth  wickì>  of  gauze 
covcred  with  lubber  tissue.  In  no  case  should  suture»  be  tightly 
placcd,  and  it  is  belter  to  dose  the  slcin  loosely  wilh  few  stitchcs  far 
apart.  Conser\atism  is  the  rulc  at  fi.rst  unlil  the  viability  of  the  tissues 
is  dctennined,  and  the  temptalion  to  accomplish  dussicul  upcrations 
must  be  strìcdy  avoidcd.  Gangrcne  or  estensive  infection  may 
demand  atnputution. 

Amisiùtt  of  the  arm  is  accotnpanicd  by  grcat  shodt  and  calU  for  most 
ccnservative  treatment.  Bleeding  is  often  slight  because  of  the  curling 
up  of  the  intima,  of  tlie  toni  artery;  neverlheleas  the  vesael  should  be 
caught  and  Ugatcd.  Projccttng  ncr\'c$  should  be  iDJectcd  with  cocain 
or  novocain  and  then  dlvìded  high  up  so  as  to  avold  the  resulting  star; 
the  protruding  cnds  of  bone  should  bc  cxdsed.  The  skin  is  only  loosely 
svtured  and  drainage  pro\itled. 

Gufiihol  injuries  of  the  arm  demand  immediate  operation  only  for 
the  control  of  severe  hcmorrhagc  or  the  rcmoval  of  supcrfidal  splìntcrs. 
Olherwise  the  small  wound  of  entrancc  and  the  large  one  of  exit  may 
both  be  trcatcd  conserva tivcly  and  repair  of  injurcd  dccpcr  struclurcs 
madc  under  favorable  conditions.  If  infcction  occura,  drainage  and 
open  treatment  wili  be  necessary  as  in  any  infected  wound. 

Wounds  o/theforearm  are  concerned  chiefly  with  the  injury  of  ncrves 
and  tendons  which  witl  bc  considcrcd  latcr. 

Wotmds  of  the  Hand  and  Fing«rs. — Jncised  or  stab  wounds  which 
do  not  ìnvotvc  important  structures  necd  nothìng  more  than  cleansing 
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witli  soap.  vfatcr  ami  alcohol  with  a  few  minutcs'  soaking  in  bichloride 
(oUowcd  by  immediate  suture.  As  few  sutures  as  posaible  are  used 
cautiun  is  again  urged  agaiost  tyìng  tbcm  tjghtly.  A  wct  bi- 
chloride drcii&ing  i%  applied  for  24  or  48  hours,  after  wbich  ìt  ìs  replaced 
by  collodjon.  The  danger  of  grave  infectioa  following  apparcntly 
trivial  wounds  of  th«  band  and  fingere  should  be  ever  jn  mìnd;  hence 
the  importancc  of  the  first  drcsàng.  Fartìcularly  dangerous  are  the 
wounds  of  nails,  splinters  or  toy  pìstols.  whert  infcction  is  rarricd  to 
the  depths  and  the  surfacc  hcaU  quickly.  Theac  should  always  be 
trcated  with  pure  carbolic  acid  or  iodinc  and  drainage  providcd.  In 
most  ìnstances  a  propbylactic  dose  of  tetanus  antitoxiti  is  indicated. 

Lacerated  andcrmhtd  wounds  are  most  common  among  those  working 
with  machinery.  Inasmuch  as  the  working  eflicicncy  of  the  indi%ndual 
depcnds  upon  the  rcsult  obtaincd,  judgmcnt  and  caution  are  dcmandcd 
of  the  surgeon.  Avoid  the  temptation  to  do  typìcal  operations  and 
save  as  mucfa  as  possibic.  Except  in  raro  cascs,  open  treatment  Ìs  bcst. 
^\^le^e  there  ìs  great  laceratìon  or  crushing  and  the  drcutation  in  large 
areas  is  uncertaìn.  preliminary  treatment  in  a  continuous  bath  of  sali 
solution  will  oftcn  rcsult  in  the  prcscrvation  of  tissues  which  apfjcar 
hopelessly  ìiijured.  In  the  manate  ftand,  a  combined  crush  and  bum 
sccn  in  laundry  workers,  this  is  particularly  uscful. 

The  following  tcchnique  for  the  treatment  of  finger  injuries  is  recom- 
mended  by  M.  B.  Swift(Bost.  Med.  and  Surg.  Jour.,  1912,  CLXVII,  115) 
after  an  extensìvc  experience  with  emergency  surger)'  in  a  large  indus- 
triai center.  Fresh  wounds  are  cleanscd  with  turpentine  on  gauze,  no 
Krubbing  brush  bcing  pcrmitied,  no  matter  how  dirly  ihe  wound  or  ìts 
surrounding  partii.  The  wound  is  then  washed  with  95  per  cent,  alcohol. 
Protruding  bone  is  removed  to  the  Icvcl  of  the  flesh.  A  single  stitch 
is  taken  in  the  center  to  insure  the  bone  being  covcrcd.  The  suies,  are 
loft  open  for  drainage.  A  95  per  cent.' alcohol  drcssing  ìs  applied  and 
over  this  oiled  paper  and  a  bandagc.  There  werc  no  infcclions  in 
wounds  treatcd  in  this  way  and  useful  and  pa!nle!>s  Humps  renulted. 
Wounds  already  infected  Ix-yond  the  injury  are  trcatcd  by  free  ìncisìon 
(avoiding  the  tendon  shcaths),  bichloride  soaking  and  wct  bichloride 
dressings.  In  other  clinics  the  routine  employment  of  wet  bichloride 
dres&ings  bave  givcn  equally  good  reaults.  The  imi)ortant  facts  to 
bear  in  nund  are  that  thcsc  should  bc  as  carefulty  trcatcd  as  are  wounds 
Diade  on  the  o[teraLÌiig  tuble;  that,  asa  rule,  thcy  should  not  bc  lightly 
dosed;  that  infcction,  when  possìblc,  should  bc  avcrtcd,  and  that  ampu- 
talion  is  the  treatment  of  last  reaort  and  conservatism  will  be  rewarded 
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by  the  saving  of  many  useful  Hmbs  and  the  prescrvation  o£  working 
cflidtncy.  Portìons  of  finger»  completcly  severed  may  be  rcplaccd  and 
regain  their  vitalìty.  Finney  rcports  an  iostance  in  which  two  finger 
tipsvere  replaced  seven  hours  after  bi'ing  sever«<I  with  pericct  result 
(J.  H,  H.  Bull..  i8«)2,  HI,  122). 

Bums.^Burns  of  the  band  are  of  common  occurrencc  and  lìke  othcr 
«ounds  and  injurìes  of  these  parta  are  of  signilìcancc  in  that  thcir 
rcsuits  may  dcttnninc  the  vrorking  eflit-ìeDcy  of  Ihe  individuai.  The 
stgDs,  symptoms  and  degrees  corrcspondto  thoscìn  olhcrrcgions.  The 
fact  that  ihe  region  of  joints  is  so  often  involved  with  resulting  contrac- 
ture  or  aokylosis  rendcis  their  proper  ircalmcnt  imixirtant. 

TretUment  conaisls  in  combating  shock  in  estensive  Icsions,  the  im- 
mediate rcUcf  of  severe  pain  by  morpbia,  and  locai  application^  to  re- 
lieve  paio,  prevent  infcction  and  promote  healing. 

Superficial  burns  or  scaldi,  where  there  ÌS  only  reddening  of  the  skin 
or  bleb  formatiun.  are  1>est  trcatcd  by  washing  ihoroughly  with  alcohol, 
opening  and  cvacnating  the  blcbs  and  appjying  sterile  silvcr  foil  over 
which  a  dry  sterile  dressing  isplaced.  This  wiU  be  found  tobe  amost 
comfnrtable  and  cfficicnt  treatment.  Infcction  ìs  prevcntcd  and  healing 
rapid. 

MùTé  txtettsite  htirns  invoUing  the  whole  thickness  of  the  skin  can 
be  treated  in  various  ways;  but  in  general  it  may  be  staled  that  grease 
and  oils  (as  the  long  uscd  Carron  oil)  and  dusting  powders  shouid  be 
av(Mdcd.  Treatment  with  no  drcssing  at  ali,  the  parts  bcing  cxposcd 
to  vann  air,  seem»  to  be  gainìng  in  favor.  For  many  cases  in  which 
dressings  are  painful  or  a  line  of  dcmarcation  sJow  in  forming,  the  con- 
tinuous  bath  is  most  comforlable  and  effective.  Piene  acid  and  bicar- 
bonate  of  soda  are  perhaps  the  most  popolar  appUcations.  The  con- 
scnsus  of  opinion,  according  to  Dcsfosscs  (Presse  Medicale,  1912,  No. 
34,  348),  is  that  the  outcome  of  a  burn  depends  on  the  first  dressing. 
He  rccommcnds  painting  the  bumcd  surface  and  its  surrounding  skin 
immediately  with  tincture  of  iodine.  Whatevcr  application  is  used  it 
is  m»=t  càsenlial  lo  guard  against  adhesions  and  contractures  about  the 
joinls  and  fle-turcs  during  the  healing  iirucws,  by  the  plating  of  pads  and 
the  use  of  apparatua  to  malntain  proper  poaìtion,  i.e.,  abduction  for 
bum»  ahout  the  shoulder,  extcn&ion  at  the  clbow,  wrìst  and  fingcrs. 
Sloughs  are  removed  and  granulating  surfaces  covered  by  skin  grafts 
at  the  earlìest  possiblc  moment,  that  motion  in  the  joints  may  be  en- 
cmiraged.  and  massage  inslituted.  The  thin  Thiersch  grafts  are  most 
satbfactory  for  the  arm  and  dorsum  of  the  band,  but  in  the  palm  a  flap 
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of  full  thickocss  gives  a  belter  rcsuU  wherc  the  area  is  ofanyextent. 
Reiiultingcontracturesdem&ndplasticoperationswhicharcattimesmost 
un»atisfactory.  Dcstruction  oÌ  the  wholc  substance  of  any  part  of  the 
»nn  nalunilly  dcmands  immediate  amputation  and  estensive  gangrene, 
through  the  dangers  of  toxemia,  may  do  likewise. 

Et€clricai  Bums. — An  indì'vidual  coming  into  contact  with  ao  elec- 
trìcally  chnrged  wirc  may  receìve  no  other  injury  tlmn  apparently  smali 
Itums  of  the  hands  and  feci,  the  ordìnary  poitits  of  cntrance  and  exit. 
A  current  of  wveral  thousand  voits  may  thus  pass  through  his  body. 
HicBc  liurns  are  of  sufficicDtly  common  occurrence  to  des«n-e  spedai 
cfiniklilcrAtìon.  The  damiigc  is  usually  much  grcatcr  than  appears  at 
(ìnit  »l){ht  nnd  thrrc  is  more  shock  than  in  ordinary  bums;  gaogrcne 
cxtondk  bcyumi  the  IÌmÌls  of  apparent  injury  ;  sluughs  are  slow  in  scpa  rat- 
ini! itnd  healing  ìh  prolonged.  Therc  is  evidently  an  impairment  of 
drnilnlliin  aboul  the  bum  which  retards  repair.  The  continuous  bath 
wlll  br  fiiiiiid  <i(  (he  grealcst  valueinthese  casesuntil  a  lìncof  dcmarca- 
lion  hitR  tiirmcil,  whcn  amputation  or  cxdsion  of  the  sloughing  area 
(ulliiwril  hy  «kin  griifting  may  bedone.  iDsuperricialburnsthcordinar}' 
(rcAtiiioiil  ntitlkuH.  Bums  from  lightning  strokc  bave  practically  the 
wmv  rbaritilerlktlcs. 

/*Mriii  V ansiti  ì>y  the  Kònigen  Ray  or  Radium. — There  are  two 
vark-lira  ut  X-riiy  Injuriw,  the  acute  bum  and  chronic  dermatitis. 
Kadluiii  njrjiarciUly  prmluccs  simìlar  changes.  The  ncute  bum  was 
rommofi  In  tho  curly  day»  of  long  cxposurc,  but  is  at  present  rarely 
■min  i-xccpl  Irom  rcjwiitod  cxjiosures  al  short  inlervals.  There  may  he 
mi  evidvni-e  of  Injury  for  n  long  lime,  when  there  appears  reddening  of 
«n  urrà  n(  «kln  Hcc<im]>anied  hy  pain,  This  cxtends  and  goes  on  to 
ftliiuKhInK-  l'ruKTOM  U  alow  and  re]>air  tedious.  The  approved  treat- 
niMit  in  IpMJonn  iif  any  i-»tcnt  is  cxci&ion  of  the  wholc  arca  with  a  sur- 
KiuiullnK  J^ino  o(  hcatthy  tiasuv  followed  by  immediate  or  later  skin 
griil(lnf[.  It  U  noi  wìkc  to  cxcisc  too  carly,  before  the  iìmits  of  slough- 
Inii  ran  l>r  uccuralely  deicmiined. 

i'krmtif  X-rayiifTtnatitis  is  fortunately  of  less  Irequeni  occurrence, 
AH  cxpeririii'c  hn»  hIiowii  it5  ilungers  and  protcctivc  mcthods  bave  beea 
d«\Tl(>pc(l fiir  Ìt»prcventÌon.  It  is  sccn  most  often  on  the  hands  of  Ihose 
wurklng  coHHtanlly  with  X-rayn,  The  skin  becomcs  dry.  cczcmatous 
ami  ntrophic.  Macemled  arcas  appcar  which  are  net  only  excecdingly 
painful  but  may  become  the  seat  of  ei>ithelial  cancer.  Portar  (Jour. 
o(  Med.  Rntcarch.  1909,  XXI,  357)  has  coUcctcd  47  cases  of  carcinoma 
with  a  mortalìty  of  35  por  cent.    He  states  that  little  canbe  done  for 
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the  dcnnatttis,  but  urges  carly  «cisìon  aad  skin  grafiinn  of  the  ulcer- 
Ated  areas.  In  many  instance^s  amputulìon  uf  the  lìngers  or  of  the 
wholc  band  becomcs  ncccssary.  Robert  Abbc  has  reccntly  found  Ihat 
these  X-ray  ulcers  seem  to  be  greatly  bene&ted  by  treatment  with 
radium. 

Nerves. — Because  of  their  supcrficial  position  the  ner\'cs  of  the 
upper  extremity  are  exposed  to  trauma  in  ali  sorts  o£accÌdeals,orthey 
may  be  ìnjurcd  in  operative  proccdurcs  or  by  pressure  from  sptints, 
crutches,  eie.  The  actual  lesion  may  be  simply  a  contusion  or  stretch- 
iog,  a  single  puncture  with  heraorrhage  or  partial  or  complete  division 
of  the  nerve.  In  the  proccss  of  rcpair  of  wounds  the  ncr\'cs  may  bc 
subjecled  to  pres&uie  from  scar  tissue  or  caUu3. 

Division  of  a  nerve  is  charactcrizcd  by  immediate  motor  and 
sensory  paralysis  in  the  area  wbich  it  supplies,  followcd  later  by  distai 
dc(t«icration  of  the  nerve.  A  puncture  amounts  to  an  incomplete 
division  and  recovery  is  rapid.  -  In  a  laccration  the  nerve  sheath  givcs 
way  first  bcforc  the  fibers  yield.  and  the  tona  tìbers  are  apt  to  bc  widely 
scparalcd.  The  division  hcrc  is  complete  or  incomplete  and  the 
sj-mptoms  varj'  accordingly.  In  incomplete  diN-ision  there  may  be 
hypcrie^theaia.  while  in  complete  division  Ibere  are  varying  degrees  of 
anxslbcsia  owing  to  uverlapping  fìelds  of  nerve  supply.  Later  come 
muscular  atrophy  and  dcgeneration  and  various  forms  of  trophic 
disturbances,  as  the  "velvety  band,"  changes  in  the  nails,  ankylosis 
of  the  joints  and  ulccration  or  loss  of  the  finger  tips.  In  partial  section, 
trophic  diftturbances  may  be  entirely  absent.  Whether  regeneration  of 
the  ner%'c  does  actually  takc  place  from  the  centrai  portion  only  or 
from  both  centrai  and  distai  portions  is  stili  a  disputed  question.  with 
the  weight  of  evidence  from  most  recent  experimental  work  in  favor  of 
the  formcr  \icw.  From  the  surgical  standpoint,  it  can  bc  safcly  said 
that  regeneration  occurs  only  when  the  dlvided  ends  areapproximated 
and  so  retaìncd,  and  the  carlicr  this  is  accomplishcd  the  bcttcr  the 
piogDOsis.  Recovery  may  occur  without  suture  of  the  nerve,  but  this 
is  rare  and  usually  the  ends  remaJn  aeparaled  by  scar  tissue. 

Sene  suture  may  be  donc  at  the  lime  of  the  accidcnt  (primar)-) 
or  after  the  wound  baa  healed  (secondary).    Suture  shouid  ne\'er  be 

ìmpted  in  llie  prcsence  of  infcclion,  primary  union  bcing  absolutely 
itial  to  success-  The  nerve  should  bc  freely  exposed  and  ita  ends 
freshened.  In  the  case  of  laceration,  excise  the  shreds,  or  in  second- 
ary suture,  remove  ali  adhusions  and  scar  tissue  and  wilh  a  sharp  knife 
cut  across  well  beyond  the  bulbous  tips  to  espose  the  normal  nerve 
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fasciculi.     The  end*  are  then  approximatccl  by  stretching,  if  the  scpa-j 
ratìon  is  not  more  than  2  or  3  cm.    If  thìs  cannoF  be  done,  the  arni^ 
may  be  shortened  by  resecting  bone  or  various  methods  of  bridging 
the  defecl.  or  nerve  anastomosis  may  bc  usai.    Ncrvc  transplantation 
has  not  provcn  satisfactorj'.    NcuropUsty  has  given  bettcr  resulta, 
Other  attetnpts  at  bridging  bave  been  made  by  tonnecting  the  cadsfl 
with  strands  of  catgut  carried  through  a  tube  of  rubbcr,  bone,  or  bcst 
of  ali,  according  lo  Tubby.  a  section  of  a  blood-vessel  (Lancet,  1909,  II, 
706).    BetierchancesaresometimcsofTered  by  nerve  anastomosis,  con- 
nccting  the  distai  portion  oE  the  dìvidcd  ncrvc  with  a  hcalthy  ncigh- 
boring  one,  rememberìng  always  to  obtaiii  end-iu-end  contact, 
suturing  the  prcparcd  vnds  tlic  mctbod  and  material  are  unimportant^ 
but  that  which  inflicls  least  trauma  is  to  be  preferred.     The  methc 
of  choice  is  to  use  sutures  of  fine  siile  which  include  only  the  sheath^ 
These  may  be  rcinforced  with  tension  sutures  of  catgut  which  pass' 
through  the  substance  of  the  nerve.    If  thcre  is  much  tension  on  the 
line  of  suture  the  nerve  sbould  be  sup])orted  by  sccuring  it  to  neigh- 
boring  stnictures.     The  line  of  suture  is  further  protected  frora  ad- 
hesions  and  invasion  of  scar  tissue  from  the  sides  by  wrapping  around^ 
it  Mime  such  substance  as  Cargile  membrane  or,  according  to  Murphy^| 
(Surg.,Gyn.and  Obst.,1907,  rV',  385),  by  covering  it  with  (ascia,  musclc 
or  fat.    Vartou.s  ather  matcriais  bave  been  used,  such   as  parafhn, 
gelatin,  pcritoncum,  eggsbell   membrane,  decalcified  bone  tubes  or 
sections  of  btood-vesseU.     Absolulc  hxation  of  the  arm  for  two  or  thre4^| 
wceks  sbould  bc  followcd  by  massage,  passive  motion  and  treatment 
with  galvanic  current  continued  through  a  perìod  of  many  months  to 
maintain  or  ìmprove  the  nutritiun  of  the  mu:«cles  durìng  the  period  of 
rcpair  and  regcncration  of  the  ncrvc. 

The  rrsuJts  are  usually  cxcellent,  almost  as  goud  in  secondary  as  tnl 
primary  suture,  provìdcd  secondary  changcs  in  the  musclcs  and  jointsj 
bave  not  progressed  too  far.  Some  nerves  seem  to  ofTer  better  chnnces] 
Ihan  others,  suture  of  the  musculo-spiral  having  apparently  furnishedi 
the  bcst  rcsuits,  .\ccordlng  to  Murphy,  "  the  rcsult  of  ner\'c  suture  with-' 
out  iofectìon  and  withoul  the  ìnlcrpo^tiun  of  connective  tissue  can  be 
madc  as  unifnrmly  succcssful  a%  bone  union  under  simìlar  conditions." 

The  period  of  rcgeneralion  varie»,  the  ordcr  of  return  of  functìon 
being,  lìret,  Irophic;  second,  scnsory;  and  lasily,  motor.  Return  of 
sensation  is  not  to  bc  expected  bcfore  six  wceks  and  motion  from  io  to 
la  wecks.  Complete  recovery  may  take  years.  l'ailure  at  the  first 
attempt  should  not  deter  one  from  undertaking  a  second  suture  of  the 
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tnerVB.    Succcssful  suture%vith  regeneration hasbeen  accomplished 
xy  yevs  after  the  originai  division  o(  the  nervc,  but  the  carlìcr  the 
ion  is  rcèstablishcil  the  more  rapìd  and  certaìn  the  rcstoration  of 
"hinction. 

■       Contusions. — In  slight  contusions,  as  in  the  common  onc  of  strikìng 
l^hculnarat  thcelbow,  ihtirc  is  no  gross  lesion  of  the  nerve  and  ihe  sen- 
satìODs  of  tingling  or  numbncas  pa.ss  off  in  a  (cw  minutcs. 

In  severe  contusions  many  or  ali  the  fibers  may  be  severed  and  the 
symptoms  and  rcsults  aro  the  sanie  as  in  partial  or  complete  division 
li  the  nerve.    The  nerve  sheath  may  remain  inlact,  in  which  case  re- 
generation  is  apt  to  take  place.    On  the  otlier  band,  the  sheath  may 
becomc  so  thìcbcncd  or  contraclcd  as  to  amount  almost  to  non-union 
ot  the  nerve.     The  electric  reaction  is  useful  in  prognosJs.     If  the  reac- 
tìon  of  dcgencration  is  prcsent  and  thcrc  is  rapid  musclc  atrophy,  a 
long  time  will  be  required  for  recovery-.     U  after  a  week  or  more  the 
tnusdcs  stili  respond  to  faradic  stimiUation,  rapid  recovery  may  be  cx- 
pectcd.    Treatment  shoukl  bc  primarily  directcd  to  Icsscning  inflam- 
raatioQ  by  means  of  resi,  compresses,  eie.    Later  the  same  means 
should  bc  employed  as  after  ncr\e  suturc^massagc,  passive  motion  and 
the  galvanic  currcnt.     After  a  reaaonable  length  of  time  it  may  be  ad- 
k-isabte  to  expose  and  exptore  the  ner\'e.    The  condition  may  then  be 
'rebeved  by  strelching  or  the  removal  of  surrounding  adhesions  or.  if  the 
ner>-e  continuity  is  actually  interrupted  by  scar  lissue  within  the  sheath, 
byrcsectìon  and  suture.     Horslcy    (Practitioner,    [S99,  LXIII,    1^1) 
adWìtes  waìtìng  18  month»  before  rcsorting  lo  sccnndary  suture  after 
prìmary  heabng  of  the  originai  wound  with  nerve  divi^ìon.     The  saroe 
I      mie  might  apply  in  failurc  of  regencration  after  contusion. 
H      Strekhing  of  the  ncrves  of  the  ami  as  an  acddental  affair  is  apt  to 
"ocTur  in  the  bracliial  plexus.    It  may  result  in  more  or  less  complete 
di^■isìon  of  the  cords.    Mild  cascs  subsidc  rapidly  with  rcst.    The  more 
severe  injurìes  cause  paraly&is,  which  will  be  considered  later. 

PCompressioH  of  the  nerves  of  the  arm  h  a  vcry  common  occurrcncc 
&nd  may  result  from  numerous  c^iuses;  the  most  frequcnt  is  pressure  of 
a  cnitch  in  the  axilla  or  of  the  arm  against  the  edge  o(  the  opcraiing 
table,  or  under  the  head  durìng  slccp.  A  narrow  tourniquet  may  be 
re^ponsible  or  a  tight  plaster  cast  or  splìnls,  The  nerves  may  be  sub- 
jectcd  to  pressure  frora  a  dislocatcd  humcral  head  or  in  frarturc  of  the 
fihaft  of  the  humcrus,  or  they  may  he  ìnvolved  in  scar  tissue  during 
the  proccss  of  wound  healing.  In  addilion  thcy  may  be  prcssed  upon 
by  tumors,  eniargcd  glunds,  aneurisma  or  ccrvical  rìbs. 
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Theyym^/cwMvaryfromslight  tiaglingornumbDess,  orh>-pcraMthesìa 
and  flight  muscular  twitchings,  tu  puinful  cramps  followcd  by  anscs- 
tbcsia  and  paral>'sis  wìth  rcsulUng  dcgcncration  and  muscular  atrophy. 

Treatment  ordinarily  consisls  in  the  removal  of  the  cause  wilh  subse- 
quent  massage  and  eicctrical  stimulation.  In  some  instances  it  may 
be  neccssar>'  to  expose  the  ncrvc  and  frcc  It  from  adhcsions  and 
stretch  it. 

Brachìal  PlextiS. — Injurìcs  of  the  elcmvats  of  the  brachisi  ptcxus 
are  not  unusual  and  may  be  of  any  variety.  They  result  in  paralysis 
of  a  part  or  ali  of  the  arm  according  to  the  roots  involved.  Brachìal 
paralysis  may  bc  the  rtsult  of  stab  or  bullct  wounds  or  of  pressure  from 
tumora,  ccrvical  rìba,  callus,  crutchea.  etc.  The  most  common  cause  is 
stretchtng  or  lacvration  of  the  plexus  cìlhcr  over  the  head  of  the  humcrus 
as  in  antesthesìa  paralysis,  or  more  commonly  by  some  pressure  or  trac- 
tion  which  forces  the  head  away  from  the  shoulder.  This  is  scen  in 
brachìal  birth  palsìes  and  occur»  also  in  adults.  The  lesion  produced 
is  a  giving  way  of  (he  ner\'e  sheaths  and  partial  or  complete  rupture  of 
the  ncrvc  fihers  at  diflcrcnt  IcveU.  Thcrc  is  also  tcaring  of  the  ccrvical 
fascia  and  hemorrhage  iato  and  about  the  ncrves,  so  that  not  only  are 
the  tora  DCrvcsprcvcnted  from  UDÌtingby  scar  tissuc,  but  thcrc  is  pres- 
sure on  the  rcmaining  ones.  It  has  been  shown  by  Taylor  and  olhcr^ 
that  the  injury  involves  the  roots  from  above  downward  and  that  the 
maximum  injury  isto  the  upper  roots  (Taylor  and  Ca.'jaraajor,  Ann.  of 
Surg.,  1913,  LVIII.  577,  and  Clark, Taylorand  Prout.Am.  J.  Med.  ScL, 
IÌJ05,  CXXX,  670). 

Paralysis  may  invoivc  the  wholc  arm,  the  upper  arm  or  the  lower 
arm.  The  common  form  is  the  upper  arm  palsy.  or  Erb's  paralysis, 
which  involves  the  fifth  and  sixthcer\'ical  roots.  The  paralyzed  muscles 
atrophy  and  trophic  dìsturbanccs  may  occur.  Sensation  is  tcss  im- 
paired.  Thcrc  may  bc  pain  due  to  neuritis  of  the  undividcd  ncrves. 
The  position  of  the  arm  is  Rtrikìng.  It  hangs  by  the  side  in  adduction 
aDdinwardrotation.  It  caimot  beabducted  or  rotated  outvard.  The 
band  is  pronated  and  the  elbow  extemled.  Treatment  should  at  first 
bc  dirccted  toward  lesscning  inflammation,  as»sting  rcpair  and  main- 
taioing  the  nutrìtion  uf  the  muacles.  Improvcmcnt  occurs  as  the  un- 
dividcd ncrves  resumé  thcir  function  and  the  symptoms  becomc  limited 
to  the  supply  of  (hose  ncrves  whìch  bave  noi  regcneratcd.  After  wail- 
ing  a  year  in  birth  palsies  or  a  few  munths  in  adult  cascs  operative 
interferente  is  indicated,  as  without  this  the  prognosis  is  distìnctly  bad. 
A  patpable  thickcning  above  the  cla\iclc  marks  the  seat  of  the  leùon. 
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ebb's  pakalysis 
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Operative  Ircatment  consìsu  in  exptoration  of  this  region,  with  re- 
moval  of  the  scar  tissuc  and  auch  rcpair  of  ncrve  bimcturcs  a&  may  be 
indicatcd  in  the  individuai  ca«.  The  damaged  ncrves  are  rcsected 
and  the  roots  and  trunks  sutured  end  lo  end.  In  cases  wherc  the 
ends  cannot  be  approximated,  Taylor  ad\ises  resecUon  of  ihe  clavicle 
as  an  aìd.  The  incisione  and  operative  fìeld  are  shown  in  Figs.  3 
and  3.  An  ìmmobilizing  drcssing  is  maintaincd  for  two  or  three  wecks 
approximating  the  head  and  shoulder,  after  which  the  ordinarj-  post- 
imperative  treatment  of  masfagc,  ctc,  i»  institutcd.     Itnprovement  is 


FlC.  ■. — IMstcction  of  tlic  ojx-i-.iiUe  fir'Id  in  brachiol  lurth  p«Uy.     A,  gcnlcnus  anlicus 

uaadti  B,  plircnic  ncn-c;  C,  inlcmnl  jimular  vcin;  D,  tiaQs\-c[3alU  colli  uter^,  dividcdi 

i.  VII  ccnnnl  root;  F,  om»h>oiii  nwwk;  G.  V  cervicnl  ruoli  ",  ^ca]cnus  mcdius  musclc; 

L  VI  fervical  noi;  J,  itansvenalìs  colli  sttirry:  K,  lupruuitmUr  ncrve;  L.  nerve  IO  lub> 

cuvikB  miucle;  M,  clnrìdc;  N,  nerve  to  (CiUcnUK  anticus  muicle.     (CJ<irA,  Taylor,  and 


slow  but  the  results  encouragìng,  although  a  pcrfcct  result  is  seldom 

to  b«  expected. 

^_     Thomas  {Ann.  Surg.,  1911,  LUI,  77)  belìcves  that  many  of  these 

^Balsies  are  due  not  to  lacèration  of  the  brachìal  plexus  in  the  neck,  but 

^po  lacèration  of  the  axltlary  portion  of  the  capsule  of  (he  shoulder. 

^The  cttravftsation  of  blood,  Ij-mph  und  synovial  fluid  gravitatcs  about 

the  ncrves  in  the  axìlla  gixHng  rise  to  a  non-Ìnfectious  neuritts.     He 

thinks,  therefore,  that  the  first  Iherapcutìc  mcasures  should  be  directcd 

toward  obtaining  a  return  of  normal  motion  in  the  shoulder-joint. 
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Brachial  birlk  pahies  are  of  the  samc  lypc  as  the  abovc  with  the" 
samc  syroptoms.    The  <;ninc  operative  treatment  ìs  advised  and  ìm- 
provenient  may  be  expected,  even  after  the  paralysis  has  existed  for 
many  year*. 
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Fl<J,  3. — T)ùccctÌoa  ol  the  opcrnlivc  field  ia  btarhial  birth  poi»}'.  A.  l'hrcnk  nerve; 
B,  Kal«nu3  ikntictii  muH'Ict  C,  Internai  juRulat  vcin;  t).  tmiwvcnialis  coIH  arlcry^  K,  ono- 
byold  muKlc.  dividctl;  F.  ^upr*K'apula^  oilcry.  dividcd;  G,  Vili  ccivk&l  inil  I  donai 
rooU;  H,  cxicrnAl  anicrìor  thoraric  nrrvci  I,  subcIuMiia  attcty;  J,  V  ccr\-ica]  tw>V,  K.  VI 
ccrvicil  root:  L,  KalcnuK  metliu*  muicle.  M.  Dcr\'«  lu  M:jlcnuì  anticut  miiwlc;  N.  Mipr»- 
(Ctpil&r  nerve:  O.  truuvenaU»  colli  artcry;  P,  VII  ccrvitat  nml:  Q,  omnhyoid  tnuscle, 
i)Uidc4l;  R,  iuprucapular  uttcry;  S,  clavifl*  knd  iuIkUvìu»  muK)<.  iIÌvìiIkI  unii  Ttlracteil; 
T.  deltoid.  prcloralis  niinor,  ptClOT&lii  major  (diukIm};  U,  nrrve  lo  «ibcUiiuE  inutcle. 

AntKSihfxìa  patsits  are  caused  by  forcilile  strctchìng  of  the  brachial 
piexus  over  the  head  of  the  humcrus  asin  ihe  poAÌtìon  in  which  the 
arm  i?.  tthen  held  in  breast  operations.  One  or  ali  the  ncrves  may  be 
Involved.  As  the  lesìon  herc  Ì&  stretching  rather  ihan  actual  tearing, 
recovery  is  lo  he  cxpecictl  alihnugh  it  may  be  slow.  No  other  treat- 
ment is  rcquircd  tlun  massaie,  clcctricity,  etc. 

Circumflez  Nerve. — This  may  be  injured  by  a  direct  blow  ori  the 
shoulder  or  in  the  reduction  of  a  dislocation  of  the  head  of  the  humerus. 
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The  characterìstic  paralysis  of  the  deltoid  muscle  icsuUs.  The  lesion 
nuy  bc  simply  a  slrcuhing  or  a  contusion  withoul  (iivìsàon,  where 
recovery  may  be  exiwcted  under  rest,  massage,  etc.  The  neree,  how- 
cver.  may  he  corapletely  dùided  when,  after  a  rcasonable  tirae.  opera- 
tive Irea Imeni— incision  and  suture- — ^may  be  altempled.  On  ac- 
count of  the  small  sizc  oE  the  nervc  this  U  dìfficult  and  the  outlook  is 
net  good. 

Musculo-fipiral  Nerve. — This  ncrvc  ismorefrcqucntly  injurcd  than 
any  other  nerve  of  the  arni.  Lying  as  il  does  in  dose  proximity  to  the 
$ha.Et  of  ihe  humerus,  il  Ì!ì  espedatly  liahle  to  injury  ìn  f ractures  in  the 
middle  and  towcr  thirds  of  this  bone.    It  may  be  stretchcd  or  divided 


Fio.  4- — ^Wmt><liop,  due  to  preuuie  paralyab  of  the  musculospìtal  Dcrvc,  cithcr 
tbronrli  brine  involveo  in  i  ciUus  or  cauKiti  between  fiajtmeoU  in  a  fraciurc  it  the  middle 
of  LheduJtof  th«hum«ni£:  io  ihlacaMU  (ollowed  toc  tight  an  application  of  an  (^maxch 
eoBSUìcbit.     (£ÌM*irfr«Xt,  Kftn'i  Stirf.) 


aX  the  lime  of  the  fracture  or  it  may  be  invotvcd  by  callus  in  the 
pro<;«s5  of  rci>air.  It  may  also  bc  injurcd  by  pressure  durìng  slcep  or 
upon  the  opcrating  tablc  durìng  anicathcsia.  A  narrow  tourniquet,  a 
tight  splint  or  the  pressure  of  a  crutch  in  the  axilla  mtiy  also  be  respon- 
uble,  or  it  may  be  involved  in  wounds  of  the  upper  arni  with  other 
ncn-cs. 

The  symptoms  vary  with  the  levcl  of  the  injury,  but  as  this  is  must 
often  in  the  middle  or  lowcr  third  of  the  upper  arm  the  dcformity  of 
wrìst-drop  is  quite  characteristic.  The  band  hangs  in  pronation  and 
BexioQ  and  tlie  fmgers  cannot  be  exlendci).  Ana.sthcsia  on  the  back 
of  the  band  varìcs  and  may  be  slight.  Later,  when  the  paraìyzed 
mtLsdes  atropby,  the  flexcrs  prcvail  und  a  flexion  contratture  dcvelops 
(Fìg.  a). 
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Treatment. — In   the  ordinary  crutch   paralysis  or  othcr  pressure' 
forms.  removal  of  the  cause  ìs,  wjth  the  usuai  nutrìtioDuI  treatment, 
foUowcd  by  recovery  which  may,  howevcr,  be  slow.    In  pcmstent 
paralysis  from  fracture  or  secondarìty  from  scar  tissue  or  caLlus,  ex-^ 
ploratioD  is  indicaied. 

The  fuQction  of  the  musculo-sptral  should  always  bc  tested 
fractures  of  the  shaft  of  the  humerus,  and  in  compound  fracture 
wìthout  infcctlon  the  ncrvc,  ìf  dìvidcd,  shouid  be  immcdiatcly  sutured.' 
If  infection  is  present  thìs  suture  shouid  be  left  till  the  wound  is  healed. 
The  nerve  is  exposed  well  above  and  below  the  point  of  ìnjury  by 
long  incision  bctwccn  the  cxtcmal  condylc  and  the  dcltoìd  inscrtion, 
and  Lhe  necessary  steps  for  ils  rcpair  carricd   out — exdsion  of  scar 

tissue,  or  callus,  or  cescction  and 
suture  as  the  case  may  be.  After- 
treatment,  as  in  ali  nerve  sulurcs,  it 
impoTtant. 

The  resutts  of  suture  are  betterJ 
in  ihc  musculo-spiral  than  in  any 
olhcr  nerve  «f  the  arni — 93  pcrJ 
cent,  recovcrie*.  Suture  may  b*j 
undertaken  two  or  ihree  years  aftcrj 
the  injury  with  a  possibility  of  re- 
covery. It  must  bc  rcmcmbered  ^ 
too  that  in  the  cvent  of  absolutefl 
fitilure  of  nerve  regeneration  the  de- 
formily  can  be  improvcd  by  tendon-  ^ 
transplantition  in  the  forearm. 

Median  Nerve .^ In jurics  of  thisj 
ncr\-e  are  particularly  apt  to  occur  in 
wouads  near  the  wrist  and  in  such 
cascs  its  function  shouid  always  bo      , 
tested  beforc  suturing  evcn  an  apparently  superficial  cut  in    lhis>fl 
rcgion.  cspcdally  in  wounds  from  glass.    Injuries  near  the  elbow  or     , 
in  the  upper  arm  are  less  common,  but  may  occur  in  dislocation  of  the 
elbow  or  in  gunshot  or  laccrated  wounds  of  the  arm. 

Symptoms. — The  characterìslic  dcformity  is  in  the  band.     Fle» 
of  the  sccond  and  third  phaJanges  of  the  fingcrs  h  impaìred  and  flexioa 
abduction  and  apposition  of  the  thumb  are  lost.    The  thumb  cannot 
be  brought  against  the  little  finger  but  1ie&  inexteni^ionandadductio 
If  the  paralysis  pcrsists,  there  is  atrophy  of  the  ball  of  the  thumb  and 


Fio.  5.— ".Xpe  h»««l,"  IWcrmily 
tram  parMnix «(  mediali  nerve.  {p.Brri' 
Mann  anJ  BitU-i 
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flcjtorsidc  of  theforeann.  The  deformlly  15  knownas"apc  hand" 
I(Fig.  5).  la  di'visìon  ncar  the  wrist,  oaly  the  thumb  muscics  and  the 
lumbricales  are  paralyz«d.  AnastJicsia  of  the  lower  pari  of  the  ficxor 
surface  of  the  forearm  and  the  palm  of  the  hand  resulta  from  high 
divìsion,  while  injury  at  the  wrist  is  accompanied  by  the  characleristic 
palmar  anxsthesia  of  the  first  and  second  and  half  of  the  ring  finger. 
The  treaimcnt  of  medìan  nervc  injurics  is  the  samc  as  that  for  musculo- 
spiral.  The  prognoàs  after  suture,  howevcr,  is  not  so  good — about 
80  per  cent,  recoveries.  It  has  becn  .lucccssfully  suturcd  by  v.  Bcuns 
one  year  and  nine  months  after  injury, 
^ft  Ulnar  Nerve. — Next  to  the  musculo-spiral  the  ulnar  is  most  fre* 
li     quently  the  seat  of  injury,  espedally  at  the  elbow  in  contusions  or  frac- 


Tn.  s«.— Claw-huid.     GiifTiD  cWtchof  Ducbcnnc.     (.Faulcr,  Kr^s  Surg.) 

turcs,  or  at  the  wrist  in  open  wounds.  Injury  in  the  upper  arni  is 
Paraly^s  is  evidenccd  by  loss  of  extension  of  the  distai  phalanges 
and  flexion  of  the  basai,  by  inabili  ty  tu  adduct  or  abduct  the  fingers 
Onterossei)  and  by  loss  of  motion  of  the  little  finger.  Per&istence  of  the 
paralysis  causcs,  by  conlracture,  the  "claw-hand"  (Fig.  50) ,  Thcrc  is 
variable  ansesthesia  of  the  palmar  surface  of  the  little  and  half  the  ring 
finger,  and  in  long -standing  cases  trophic  disturbance  in  the  hand. 

Treatment  of  Ihcsc  injurles  is  the  same  as  with  the  median  and  ulnar. 
Aa  to  rcsultSf  the  ulnar  givcs  the  poorcst  outlook  for  recovery  after 
suture  and  the  httJe  finger  espedally  is  likely  to  remain  partly  disablcd. 

Distoctìtio»  of  the  ulnar  ncrve  from  its  groovc  at  the  elbow  may  occur 
as  a  congenital  or  habituul  condition  or  may  be  the  result  of  traumatism 
with  or  without  fracturc.  The  characteristic  symptoms  are  severe 
darting  paìn  in  the  region  of  the  elbow  into  the  distribution  of  the  ulnar 


i6 


SEGIOXAL  SURCKRY 


nv rv-c  in  the  hund  wi  ib  numbness.  und  linglìng  ìn  tKv  Uttlcand  ring  finge 
The  pain  is  causcd  by  both  flexìon  and  cxtension  of  ihe  elbow  by  the 
nen-e  jumping  over  ihe  tip  of  the  internai  condyle.  so  that  thcre  is  en- 
tire  disability  for  any  kind  of  worlc  niicessilating  the  use  of  the  arm.  As 
a  rulc  thcrc  is  no  anxsthesia  or  paralysis. 

Trealment. — The  idiopathic  cascs  wiLhout  paia  requiic  no  treatment, 
hut  ìn  the  traumatic  rccurrcnt  oncs  operative  treatment  alone  will  give 
relief.  The  operation  consista  sìmply  in  repladngtheoervein  itsgroove 
and  suturing  over  ìt  a  flap  of  librous  tti^suc  from  the  triceps  fasria  to 
hold  itin  place.  Cobb  (Ann.  of  Surg.,  igo8,XLVIII,409)  hascollectcd 
33case3,  including  twoof  bìsownjn  which  operationbasbeendonewith 
cxccllcnt  rcsults. 

Traumatic  Neuritis. — Pain  in  the  distrìbution  o(  any  of  the  nerves 
of  the  arm  foUowing  trauma  is  very  common  and  may  be  the  rcsult  of 
a  direct  injury  of  the  nerve  at  the  lime  or  may  bc  due  to  the  nerve  being 
comprcsàcd  hy  scar  tissue.  Trophic  changcs  may  follow  and  the 
proccss  of  dcgcncration  cxtcnd  loward  the  pcriphcry  from  the  point 
of  injury.  Thcre  is  another  forra  which  oflen  foUows  comparatively 
slight  injury  or  infcctjon  of  the  hand  or  finger  which  assumcs  an  as- 
cending  or  ccntripetal  form.  and  the  rcsulting  neuritLi  is  far  out  of  pro- 
portìon  to  the  originai  injury.  It  is,  therefore,  a  progressive  neuritis 
whose  course  is  entirdy  incalculablc  froin  the  onset. 

The  treatment  of  post- traumatic  neuritis  is  at  first  paUiative  by  rest, 
hot  applications,  etc.,  and  later  nutritional — massage,  elcctrìdty  and 
passive  motion.  If  the  condition  persista,  frccing  and  strctching  the 
nerve  will  often  bring  rcIìef.  The  treatment  of  the  progressive  form 
is  often  most  unsatisfactory  and  the  condition  may  assume  the  prò- 
portions  of  a  chronic  diseasc. 

Vessels. — The  bloml-vcsscU  of  the  upper  extremity  are  frequcntly 
subjectcd  to  injur)*  from  contudon  or  bullct  wounds  or  in  open  cuts 
and  lacerations.  The  ^gni&cance  of  these  injurìes  naturally  depends 
upon  the  importancc  of  the  particular  vctn  or  artery  and  treatment 
varìes  accordingly.  If  the  vcsset  is  of  such  si:(c  that  its  cuntinuity  is 
of  importaiice  in  preserving  the  drculation  of  the  limh,  etiurt  at  rcpair 
sbould  be  inslitutcd.  If,  howcvcr,  coUateral  drculation  is  cvidcntly 
sudidcnt,  control  of  hemorrhage  is  ali  that  is  desired.  Fortunately  the 
coUateral  drculation  ìn  the  upper  extremity  is  so  ampie  that  the  rìsk 
of  gangrene  is  comparatively  slight.  Thus  ìt  is  stateti  that  ligatioo 
of  the  subclavian  is  followcd  by  gangrene  in  the  hand  and  arm  in  3.01 
per  cent.;  of  the  axillary  ìn  6.6  per  cent.;  of  the  bradiial  in  18.75  P^^ 
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cent.,  whcn  appUcd  itnmediatcly  above  the  orìgin  o£  the  profunda. 
Below  this  poinl  the  ark-ries  may  be  ligaled  withoul  fear  of  gangreae. 
One  of  the  coats  uf  an  arltry — usually  the  intima — niay  be  torn 
subcut^LDVousIy  fay  a  Contusion  or  therc  may  be  partìal  or  complete 
rupture  uf  aU  the  coats.  Such  le^on:^  may  be  caused  in  the  axillary 
ve&scls  by  t'orces  from  without.  by  the  dislocatcd  humcrus,  or  the  direct 
impact  (i(  fragmcnts  in  case  of  (radure.  Attempled  reduclìon  of  old 
dì&lòcfttions  is  a  common  cause.  The  intima  alone  may  be  niptured, 
in  which  ca.se  thrombosis  takes  place  quickly  and  gangrene  is  Ihreatened. 
There  is  pain  and  numbncss  in  the  hand  and  absence  of  pulsation  in  the 
pcrìpticrat  vcsscls.  If  the  diagnosi^  is  madc  early  i-nough  it  Is  ad\-Ì5able 
lo  cut  down  OD  the  vessel,  remove  the  dot,  reseci  and  suture  {Blood- 
good,  Progress.  Mcd..  Dee,  1899.  p.  187). 

U  ihrombosis  does  not  occur  the  injurj*  may  result  in  the  (omation 
tjf  ao  aneurism.  The  brachisi  artcry  is  seldom  ruptured  by  blunt  force, 
but  more  oftcn  ils  inncr  coals  are  ìnjurcd  with  oneof  the  abavc-describcd 
resulta. 

The  efTccts  of  contusìons  of  the  small  ve«sels  are  of  less  signìficance 
bccauae  of  abundant  collateral  circulalion.  In  general  the  danger  of 
gangrene  is  live  times  grcater  in  the  leg  than  in  the  arm. 

Actual  .subcu taneouK  tcarìng  of  the  axillary  ur  brachial  arleries  ts 
rccognizcd  by  thcincrcaang  hcmatoma.  It  must  be  remembcrcd.  how- 
evcr,  tbai  therc  may  be  little  bk-eding  in  complete  division  becausc  o( 
retraction  of  the  intima  and  plugging  of  the  lumen,  evcn  in  sa  large  a 
vessel  as  the  axillar}'.  Absence  of  distai  pukation  wiUi  symptoms  of 
impcndÌDg  gangrenc  are  suggestive.  In  either  case  exploration  and  re- 
pair  or  lìgation  are  indicated.  Injuries  of  the  larger  m«s  of  the  arm 
may  re=uk  in  ihrombosis  or  hemorrhagc.  Occlusidn  of  the  vcin.s,  whìic 
.  csttsÌDg  great  discomfort  from  swellìng,  is  usually  followed  in  lime  by 
compensatior) .  Extensivehemorrhage  demanda  exploration  and  suture 
^^  ligation  of  the  vesscl. 
^1  Butttt  Wounds. — Injuries  from  the  old  soft  bullets  vere  scrìous  be- 
causc of  exicnsivc  laceration  of  the  involved  vesscls.  Modem  steei 
I  builels  cut  ralhcr  than  tear  and  may  pass  dircctly  through  a  large  vessel 
infUcting  an  injury  whìch  may  be  plugged  by  surroundìng  tissues.  On 
i  thcother  hand.  the  axillary*  artery  may  he  so  aharply  cut  that  there  is  no 
^■etraction  of  the  ìntima  and  rapid  fatai  hemorrhage  results.  The 
^HUti^lics  uf  recent  wars  show  a  large  percentage  of  bullet  wuunds  of  (he 
^Bbtillary  and  brachial  arterics.  Whìlc  actual  ligation  is  less  of  tcn  neces- 
'    aar>'  wìtJi  Steel  bultets,  because  uf  the  clean-cui  wound»,  aneurisms  are 
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more  common.  The  vcin  and  artery  may  both  he  ìnjurcd  with  a  re 
suUing  arterio-venous  aneurism,  a  not  uncommon  occurrence  in  the' 
axillary  veasels.  The  trealmcnl  of  bullel  wounds  o(  vessels  is  first 
confincd  io  cootxot  of  hcmorrhagc  and  tbe  prcvcntion  of  infcction  until 
proper  operative  condiltons  are  obiained.  when  exploralion  sbouid  be 
donc  at  tbc  carlicst  possiblc  moment  and  the  injurj-  rcpaircd  or  the 
vessel  Ugatcd. 

Open  Wounds  of  Vessels. — Wilh  Ihc  exceptìon  of  the  axillary  an<] 
brachial.  little  iniportancc  ìs  attachcd  to  open  wounds  of  the  vessels  of 
the  upper  extremity,  for  bemorrhage  ìs  readìly  conlrolled  by  pressure 
or  the  tourniquet  until  the  injurwl  vcsscl  can  bc  ligatcd.  The  dcvclop- 
ment  of  vessel  suture  ìn  recent  years  bas  revolutìonized  tbe  treatment 
of  injuries  of  the  ajtillary  and  brachial  vessels.  Thcse  vessels  are  fre- 
quently  opened  in  indsed  or  laceraled  wounds  f  rom  various  causes  or  in 
the  course  of  operative  procedures.  Such  injuries  no  longer  alwaya 
dcmand  lìgation,  bui  are  sutured  and  Un;  contìnuity  of  the  vesscI  re 
tained.  An  instance  of  resectìon  and  cnd-to-end  suture  of  the  axìllar 
artcry  sevcred  byan  acddent  recently,  reported  by  Buchanan  (Surg., 
Gyn.  and  Obst.,  191  j,  XV.  648),8erves  as  an  example  of  the  practica 
bility  of  ihis  procedure.  Everj'  surgeon  should  familiarize  himsel 
with  the  dctails  of  vessel  suture,  which  has  bcen  ])laccd  upon  a  pracJ 
Ucal  baais  by  the  work  of  Carrel  and  othera.  The  f  oUowing  technìqu* 
of  cnd-to-end  suture  is  based  upon  Bcmheim'sdescription  (Bcrnhcim," 
Surgery  of  the  Vascular  System,  1913)-  For  the  historj'  of  the  de- 
velopmcnt  of  the  mcthod  as  for  the  surgery  of  the  vascular  system 
in  general,  one  may  rcfer  lo  the  cla<wic  ariitle  by  Matas  ìn  Kcen's 
Surgery  (iqoq,  Vul.  V).  or  lo  the  rcport  of  Monod  and  Vanvert 
(Revuede  Chir.,  19J0,  XLI,  784). 

Tecfitiit/ue  of  Vessel  Suture. — Perfect  ascpsJs  and  proper  technique 
are  cssential  lo  success.  Rough  handling  and  ragged  wounds  lead  to 
thrombosis  and  failure.  The  armamentarium  is  small.  Tbcre  should 
be  prepared  suìlablc  needles  and  silk.  blunt-pointed  forceps,  a  couplc 
of  rubber  protcctcd  Crilc  clamps,  medicine  dropper,  soft  rubber 
syrìnge,  and  ptenty  of  sterile  salt  solution  and  tiquid  vaseline.  The 
needle  recommendfd  by  Bernheìm  Ìs  a  ground  down  No.  11  ubout  1  in. 
long  and  the  silk  \u.  00000  tither  white  or  biade,  'llic  needles  are 
threaded  with  11  in.  of  silk,  stuck  in  pieces  of  paper  with  the  thread 
wound  in  a  lìgure-of-cight  and  ÌIk  end  fastened  in  a  slit  in  a  corner  of 
the  papi-r.  Tbcse  are  placcd  in  Uquid  vaseline  in  a  fiask,  stcrìlizcd  and 
Icept  scaled  until  ncedcd.     The  severed  vessel  is  freely  exposed  and 
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1>lccdìng  controlied  by  placing  about  uninch  to  either  ^de  o(  the  point 
of  injury  a  Crile  clamp  protected  with  rubhcr  tubing.  Branchcs  com- 
ing  off  bclwccn  thvse  clamps  are  Ujjuted  and  dtvided  to  permit  free 
manipulation  of  the  vessel.  The  vcsscl  is  then  washcd  cut  thoroughly 
with  sali  solution  ìnjected  with  a  rubber  syringe.  The  adventitìa  which 
ovcrhangs  ìs  trimmed  well  back  frnra  the  edge  of  the  wound,  which  must 
bc  cl«an  cut  and  e\'en.    The  vessel  bang  washcd  clcan  with  satt  solution 

I  is  trcatcd  inside  and  outside  by  ni«ans  of  a  medicine  dropper  with  liquìd 
vaseline  to  prevent  drying,  and  this  washing  and  oiling  should  be  con- 
tiaued  throughout  the  remainder  of  the  operation.  The  smooth  ends 
are  now  approximated  by  thrvc  stay  sutures  placed  at  pointa  equidìs- 
taat  around  the  lumen  passing  through  ali  coats  and  ticd  with  the  knota 
OD  the  outside.  By  drawinj,'  ihese  taut  and  usiiifi  them  as  retraclora 
the  round  vessel  i»  convcrtcd  iato  a  trianglc,  Each  of  the  sidcs  is 
sutured  in  tum  by  a  contiauous  over  and  over  stìtch.  At  each  stroke 
the  nuedlc  passes  through  ali  threc  coats  of  each  vessai  end,  starting  on 
the  out&ìde  of  onc  and  ending  on  the  outside  of  the  othcr.  A  knot  ìs 
lied  at  each  stay  suture  and  ali  knots  are  placed  on  the  outside  of  the 

[  vessel.  The  stitches  are  placcd  just  far  cnough  from  the  cdgc  of  the 
vessel  to  secure  a  comfortable  hold  on  ali  three  coats,  the  numbcr  of 
□eedlc  puncturcs  depcnding  on  the  sjze  of  the  vessel.  The  blood  flow 
is  started  gradually,  remoWng  the  distai  clamp  first  and  proteating  the 
Une  of  suture  by  wrapping  it  with  drj-  gauze  and  applyingslight  comprcs- 
àon-  Thcrc  may  bc  onc  or  two  little  Icaks  and  oo/Jng  from  the  slitch 
boles  but  thcse  wiU  usually  stop  after  a  few  minutes' pressure,  or  it  may 

I  be  ncccssary  to  tcmporarily  intcrrupt  the  blood  flow  and  apply  an 
additional  stitch. 

In  aJI  forms  of  vessel  suture  the  technìque  is  practically  the  same  and 
attcntion  to  secmìngly  slight  details  goes  far  toward  success. 

Borsee — Not  only  are  the  normal  anatomica!  bursac  subjcct  to 
traumalic  affeclions,  but  bursa;  may  be  actualty  formed  by  Constant 
or  rcpcatc*!  trauma,  as  over  the  middle  of  the  claxicle  from  the  irrìta- 
tion  of  a  gunstock  in  militarj-  drillìng.  Of  the  bursie  of  the  upper  ex- 
Iremily  only  the  subdcltoid  and  the  olecranon  are  oftcn  afiected  and  that 
bcnrath  the  biccps  tcndon  on  the  tubcrosity  of  the  radius  but  rarcly. 

Subacromial  Bursitis;  Subdeltoid  B\irsitÌsiCodmaii'sShoulder.— 
Codman  (Bost.  M.  and  S.  J.,  1906,  CLIV,  613;  rgoS,  CLIX,  533;  1911» 
Cl-XV,  115)  has  rendered  an  important  servite  in  calling  atlirntion  to 
the  faci  that  the  vast  majority  of  stitT  and  patnful  j^houlder»  fullowing 
inumata  are  due  to  an  injury  of  the  subacromial  bursa.    The  condition 
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ubacutc  or  chronic.  The  esscnlial  symploms  are  tenace 
jìnt  o(  the  shoulilcr,  just  bclow  the  acromion  and  lo  the 
Uic  bidpital  i;roove;  psin  at  the  same  point  and  dowo  the 
the  arm  on  utlemptcd  abduction;  limitation  of  cxtcroa) 
abdactìon,  the  scapula  mowng  with  the  humcnis  after 
es  of  motion.  The  pain  is  especially  annoying  at  night 
il  i*  uoable  to  sleep  on  the  afftctcd  side.  The  Icsions  are 
tìc  ÌHirsltis  and  a  partJal  rupture  oÌ  the  supraspinatus 
casca  thcte  may  be  a  dcposit  of  lime  salts  in  llie  liursti. 
L — In  the  acute  stage  rest  and  cnmUirt  are  befit  obta.Ìne< 
axm  in  aa  abductcd  posilion.  Fixation  for  more  than 
bc  slrielly  avoided  in  ciriU-r  li>  prevenl  adlie.iions. 
to  the  surrounding  muscles,  bui  not  to  iJic  bursa,  Ì3 

ie  same  treatment  applies.     In  the  more 

have  {ormed  there  are  three  possible^ 

slreiching,  massage.  excrcise,  eie;  (fr)  manipula- 

,  jMBPthttic  with  tixation  in  abduction;  and  (e)  ìncision 

IdivisHM)  of  adlir^tins,  or  exdsiuii  of  the  «ubdcUoid 

A  spontatLcous  cure  may  bc  expcctcd  in  any  case 

.vr  ìa  a  >Tar  or  two;  bui  wliere  the  pain  is  severe  or 

sdM  aiay  be  ohtaìned  by  a  simplc  opcratìon  of  little 

Uiner's  Elbow. — As  a  result  of  »ngte  or  re- 

,  ^  ^  cftow  an  acute  or  chronic  intlammation  ìs  scen. 

i«.4ai^UttÌB  minerà  wbo  resi  u]H>n  ihcir  elbow»  vrhile 

pM  ^  1^  vcsialt  o(  npparcntly  mild  pressure  as  in  a  case 

vas  in  the  habit  of  sleeping  in  a  chaìr  resling 

am.    The  contenta  of  the  bursa  may  be  clear 

'  action,  may  hccomc  purulvnt.    Simple  cascs 

^^l^mipfiJBgor  aspiraiion,  or  jnci&ion  and  draìn- 

cknNÙC  cases  cxcisìon  of  the  bursaninder 


.«^  wcsdes  o(  the  upper  extrcniity  may 
^««ttusions,  spraias  or  rupiures;  or  open^ 

.  ^^xed  by  bloirs  from  without  or  thcy  raaj 
^^^^  IraCtUTCs  or  dislocatìons.     The  im- 
tVcw^dercd.     The  immediate  efieci 
;  «acW  hemia,  foltowed  by  an  acuì 
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jyoaitis  varying  in  dcgrec  according  to  the  violente  oÌ  ihc  injury.  The 
remote  rcsult:»  ol  such  injurìes  are  o&^fying  myositis  and  sarcoma.  In 
mìlder  contusions  thcrc  is  tcaring  of  a  few  fibcrs  with  sUght  hemorrhage 
which,  with  rest  and  massage,  is  quickly  absorbed  allowing  a  return  to 
normal.  Such  injuries.  wliicli  alao  include  sprains  and  straina,  are  not 
UQComraon  in  the  dcltoid,  bìccps  or  brachialìs  mui^clcs  of  atblctu»  and 
by  them  are  grouped  under  the  temi  "Charley  borse,"  with  sìmilar 
ÌDJurìcìt  in  the  thigh. 

In  the  more  severe  cases  with  extersivc  tearing  and  hemorrhage  it 
may  be  adviitable  to  evacuate  the  blcKid,  as  unabsorbed  blood  ctots  are 
replaced  by  scar  tissuc  and  accnrdìng  lo  location  may  more  or  Icss 
interfere  with  funclion.  This  scar  can  often  be  felt.  and  persìstence  of 
&uch  a  muscic  tumor  shouid  cali  for  an 
cxploratory  incision  in  view  of  the 
pofiìibility  of  latcr  ossìlying  myoatis  or 
sarcoma. 

Wounds   of   Afusclcs.—lt   ha3   been 
shown    (Caminiti,  Cent.  f.  Chir.,  1909, 

ÌXXXVr,  894)  that  inuscle  fibcrs  have 
httlc  power  of  rcgcncration  and  that  in 
Ih^  healing  o(  divndwl  muscles,  gai>s  are 
filled  by  replacenient  with  scar  tissue. 
It  shouid,  thereforc,  be  our  thief  aim  lo 
sectue  good  approximaiioa  by  catgut 
and  guard  against  infc-ctiun  in  order  to 

obtain  primary  union.     Incised  or  lacerated  wounds  are  not  tincom- 
mon  in  militarj-  practice  and  in  acridents  from  machinery. 

Semia. — From  violcnL  or  unusual  contraclion  of  a  muscle  thcre 
may  be  a  ruplure  of  the  shcath  which  allows  the  muscle  to  protrude. 
Such  Icsions  are  less  common  in  ihe  arm  than  in  the  leg  but  muy  occur, 
espccìally  in  the  biceps.  If  cauttìng  troublc.  ihc  hcrnìal  opcning  may 
be  closed  by  suturing  the  fascia  which  has  been  frced  and  overlapped  or 
by  iransplanling  a  flap  of  fascia  from  the  thigh. 

Kupiure. —'lììis  may  be  complete  and  usiially  resulls  from  over- 
cxertion  or  %iolent  overstrelching  of  the  contracted  muscle  as  in  lifting 
a  hcavy  wcìght  or  from  throwing.  Cranking  an  automobile  is  not  an 
unusual  cau»e  a»  in  a  case  of  ours  invoK-ing  the  hiceps.  It  is  accom- 
panied  by  pain.  hemorrhage  and  loss  of  function.  Sometimcs  thcre  is 
a  sudden  snap.  A  depression  can  often  be  felt  marking  the  site  of 
nipture  and  the  proximal  fibers  coniract  forming  a  tumor  or  false  her- 
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nia,  which  is  mosl  pronounccd  whcn  the  musclc  voIunUrily  contraete.  1 
The  biceps  is  raost  frequenti)-  affected,  eapecially  the  long  head  (Fig. 
6).     Loos  (Beìtr.  z.  Klin-,  Chir.,  1900,  XXIX,  410)  in  i^oocoUcctcd  66 
cas£s  of  hicep»  rupture  and  in  49  of  56  o(  these  the  long  head  was 
the  seat  of  rupture.    Bloodgood  in  1913  (Prog.  Mcd.,  1912,  XI\', 
276)  reviews  the  estensive  literature  of  this  and  olher  muscle  injuries. , 
The  triceps  is  Icss  frcqucntly  involved   than   the  deltoid,  bui   thC' 
hrachialis   is   often   pa.rtly  or    cumplcLcly  ruplurc<l    in    fracturcs  or, 
dislocations  of  the  elbow. 

Treatment. — -In  incomplete  rupture  salisfactory  resulta  may  bc  ob- 
tained  by  test  and  bandag:ìng  in  a  po^tion  which  maintains  the  musclfe 
inrelaxation.orbcst  of  ali  by  strapping withadhesivffpiaster.  Incom- 
plete rupture,  however,  early  ìnctsion  and  accurate  suture  ofiers  the  bcst 
outlook.     'I"hÌ5Ìscspc(i;iIly  trucif  thcinjury  is  in  the  tcndinous portion. 

Myositis  Ossificans  Traumatica. — This  ioleresling  condìtìon, 
TccogtiÌKcd  for  a  long  Urne,  has  in  recent  ycars  attractcd  considcrable 
attention,  especialty  in  ìts  distinctìon  from  and  relation  to  sarcoma 
(Bloodgood,  Prog.  Med-,  igij,  XV.  No.  4,  259).  In  the  arm  it  i$ 
cspccially  apt  tooccuraboulthcbrachialis  anticus,  asina  case  rcported  1 
by  Fitiney  (South.  Med.  J.,  191C,  III,  36).  ■ 

VoIkinann*s  Contracture  Ischemie  Myositis. — This  condition  is 
properly  inctuded  under  traumata  of  musclcs,  although  it  has  been  a 
disputed  point  as  to  whether  the  chiet  injury  is  to  muscle,  ncrve  or 
blood-vcsscis.  Itis,  insubstance,  a  contracture  of  the  wrist  and  hand 
which  usually  follows  the  application  of  a  tight  spUnt  or  cast  to  the 
foreami  during  the  pcriod  of  swcllìng  after  fracture  or  joint  spraia 
(Figs.  7  and  8).  The  primary  condition  is  gencrally  conceded  to  be  a 
myositis  due  to  interference  with  circulation  and  inactivity  of  the 
muscle.  The  condition  untreated  rcsults  in  permanent  disability  of 
the  hand. 

Bloodgood  (Prog.  Mcd.,  1913,  XV,  No.  4,  234)  empha»ìze$  the 
fact  ihai  it  Ì5  preventablc  and  rccommends  carly  treatment  at  the  first 
sign  uf  myositis,  He  also  reviews  the  treatment  in  later  cases  after 
the  contracture  is  woll  estahlishcd. 

Treatment. — The  originai  treatment  ot  Volkmann  of  stretching 
under  an  iinicsthetJcsurvi%'e3today  in  Jones'  method  of  treatment  by 
means  of  manìpuUtjon  and  mcchanical  supports.     Alexander  (A1UI..J 
of  Surg.,  1913,  LVII,  555}  reports  excellent  resulta  in  two  cases  and 
giveii  details  of  the  apparatus. 

Various  operative  measures  bave  been  employcd  :  dissection  0!  the 
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invulve<l  muscles  with  frecing  of  the  nen'cs,  plastic  elongation  of  the 
tendons  or  mu&cles,  transplantation  of  muKcIe  or  resectìon  of  bone. 
B     Tendons. — The  tendotis  of  the  arra,  forearm  and  hand  are  !iable  to 
^hc  samc  injurics  as  are  musclcs  and  ncrvcs.     In  the  ncighborhaod  ol 

the  wrist  they  are  more  subject  to  contusion,  sprain  and  di\'Ì5Ìon. 
B  Tenosynovitis  Crepitans— Traumatic  Tenosynovitig.— As  a  result 
of  a  direct  contusion  or  single  strain,  or  more  often  after  repcated  and 
tong-coDtinued  overexertion  of  a  muscle  or  group  of  musclcs  unaccus- 
lomed  to  ibis  cxcriion,  the  condìtion  raay  appcar.  Thcrc  is  swelling 
and  paio  on  motlon  of  the  tendons  and  crepitatìon  h  apparcnt  to  the 
touch  or  with  the  stcthoscope,  much  rescmbling  the  sìgns  of  pleurlsy. 


K)0.  T- — lPr<ftrtstit€  UedUitu.) 


Fio,  $. — (JPr^gnsthe  Mtikine.) 


Tt  is  most  common  in  the  tendons  of  the  wrìst.    It  has  always  been 

looked  upon  a:s  a  dry  synoviti»,  but  in  some  case^  ìt  bas  been  shown  to 
^J»c  a  pcritcndinìtìs.     Ncgltcted,  the  condition  becomcs  chronic. 
H      TnaimtHt  eon&ists  prìjnarily  in  rest  and  &xatÌon.     We  bave  found 
Hfaat  the  most  comforiing  and  eOtcient  treatment  in  acute  cascs  is  to 
"bnish  over  the  affcctcd  surface  lìghtly  with  the  Pacquclin  cautery,  ap- 

irfy  a  flannel  bandage  and  ùx  the  hand,  wrist  and  forearm  with  lighl 
^Mttve  splinls  secured  with  a  starch  bandage.  This  givcs  atmost  im- 
^nc<h"ale  rclief  of  pain.  After  four  or  five  days  it  will  be  fonnd  ihat 
—crcpitation  and  sweUing  have  disappeared,  whcn  massage  and  Ughi 
Hootìon  may  tw  started.    In  ohi  cases  it  may  be  necessary  to  break,  up 

adhc^ions  under  an  anK3thetic  and   tben  continue   with  tnassage, 

baking,  ctc. 
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Snapping  Finger. — While  the  etiology  aad  true  nature  of  this 
iH>ndition  have  atuactal  u  grcat  tk-al  of  attcntion  and  are  sttU  un- 
sctUcd,  it  \i  so  oftca  a^socjatcd  with  trauma  as  to  be  includctl  hvrc. 
It  is  known  as  "jcrking  finger"  or  "trigger  finger."  The  tìnger  can  bCj 
Itcxcd  tu  a  certain  |>oint,  when  ìt  meets  with  anobstinate  ubslructioi 
which  Is  passc'd  wilh  a  jcrk  usually  accompanied  with  pain,  and  som«-] 
titnes  accomi>lÌshe(l  cmly  with  iissistance.  The  same  may  occur 
with  exlensiou.  Thosc  cascs  which  have  beea  explored  have  shown  ti» 
obfttructìoii  lo  bc  due  tu  a  localizcd  thickening  of  the  tcndoa  or  narrow- 
Ing  "f  ihf  >heiilh  or  boih.  In  two  cascs  of  ours  both  conditions  werc 
foutid  and  piT(ccl  rclief  obtained  by  dividiog  the  cttnstriction  in  the 
«ht'ulh.  l'hcsti  both  occurred  in  the  left  thumb  and  both  followed  a 
■Engle  trauma  in  the  tthapc  of  a  fall. 

Tuatmcut. — In  mìld  case»  massage  tnay.  rclievc.    In  markcd  in- 
9tancc5,  ot>en  ojienition  and  lelicf  of  the  ebstruction  in  lendou  or  &hcathj 
\%  ahnotit  atways  succc^^ful. 

Spfftina.— The  lerm  sprain  is  uscd  to  cover  several  dillerent  ana-l 
lojiiicnl  lortions;  strelching  iind  laceratìon  of  ligaments,  laceration  andj 
«vulsion  «if  tendons,  injurics  of  carlilage,  etc.    Thty  may  bc  causcd  byj 
direct  vioicnec  or  front  fora-d  motion.    The  diagnosis  of  sprain  is  a  : 
daiiKeroUh  oiie  imd  should  lie  made  only  after  cxduding  by  X-ray  cx- 
ltn)Ìnalit>n  and  rvt-rj-  fiuMiiblc  meiins  any  injury  to  bone,  bursie,  etc. 
Al  the  HhouKIcr,  true  spruìos  are  rare  and  injury  to  the  subdcltoid  bursa 
U  too  ufifn  put  down  as  &pruin.    Here,  as  at  the  elbow  and  wrìst  or 
evcn  In  che  fuiKrnt,  fraclure»  are  oftcn  thus  miscallcd  and  maltreated. 
Spnln»  ut  llu-  clbow  are  fairly  common  aà  a  rc^ult  of  a  fall  on  the  hand 
or  a  iwUt  uf  the  forenrtn.     Thcrc  may  be  swcUing  about  thejoint, 
but  the  bony  lamlmurks  retaìn  Iheìr  normal  relationship. 

TfUHis  tibow  (ft  rhttractcrixed  hy  pain  especìally  at  the  in»ertÌon  of 
ihr  primalor  radii  terr».  It  is  due  lo  tcarìng  or  stretching  of  the  fibcrs 
tif  ihi«  trndon  A  aimilar  injury  in  rowing  mcn  is  knuwn  as  scutler's 
i/rrain. 

Al  the  wrì«l,  whi'rc  true  ^tpraìns  are  most  often  seen,  one  must  be 
careful  tu  rxeludr  a  t'ultcìi'  (racture.  Sprains  occur  bere  on  cìther  Bexor 
or  extenMtr  «urdui'H  ami  may  be  complicateti  by  tearìng  off  of  chips  of 
kinp  at  the  inM-rtliMU  ut  tendoni^  or  ligamcnts.  They  are  characterized 
by  intenne  pnln  nKJfrtvatcìl  hy  uny  attempi  at  molion,  by  swcUing  due 
to  extra vnMitiun  ul  bUMMi  or  synoWal  fluid  in  the  joint  or  tendonshealhs, 
and  by  lo»4  uf  funclini). 

Tteaimenl  «f  nll  npniiiin  consists  primarily  in  absolute  resi.  During 
the  rarly  perìud  of  swelling,  alternaiing  hot  and  cold  applications  are 
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■-inost  «jothing.  Th«  application  of  the  Pacquclin  cauU'rj-  (ollowcd 
by  a  flannvl  bandage  and  fixation  with  crinoline  or  starch  bandage  and 
ligbt  gplints  will  usually  be  quickty  (otlowed  by  cessation  of  pain. 
Caution  aKainst  too  long-continucd  tìxation  is  urgcd.  As  soon  as  pain 
and  swrlling  ha  ve  cli^ppean:<l,  mus^ge,  hot  and  colddouchea  andlight 
pa^ssive  moUoD  should  be  sub^titutcd  for  fixation  in  order  io  brìng  about 
carly  return  of  lunctìon  and  prevenl  adhesions.  Old  sprains  require 
passive  motton,  exercisc  and  massagc,  baths,  hot  compresses  or  hot  air 
^^baking. 

^K,  Division  of  Tendons.— Tcndons  may  sufler  divÌMon  from  contusions 
^^or  suddcD  over-cxcrtion  without  brcaking  the  skinj  or,  as  is  most  oftcn 
^_  the  case  in  op<'n  wounds,  tuts  or  Ucerntions. 

^f        Suhfulaneous  division,  nipture  or  avulston  occurs  most  oftcn  in  the 

f      upper  ann  and  has  alrcady  been  disnissed  in  relation  to  the  biceps, 

IriceiB  and   brachialìs  anticus.     Codraan  {Bost.   M.  and  S.  j.,  igoS. 

ICXIX,  533)  calls  atlcntion  to  the  frcqutnt  partial  rupturc  of  the 
supraspinalus  lendon  in  injuries  lo  the  subdeltoid  bursa. 
Subcutancous  divisìon  of  tendons  ìn  the  (orcarm  and  band  are  un- 
txHnmun.  The  Icsion  in  '^drummer's  paralysts"  has  been  shown  to 
be  in  some  cascs  at  least  a  rupturc  of  the  lendon  of  the  cxtensor  longus 
pollids.  which  has  been  weakcned  by  contìnued  or  repealed  attacks  of 
tenosynovitis  cuused  by  the  exacting  use  of  this  tcndon  with  the  drum 
stick.  Open  division  is  swn  most  oftcn  in  wounds  about  the  wrìst  or 
band,  and  failure  to  rccof^ize  and  repair  a  divìded  tendon  ii  a  common 
cause  of  disabih'ty.  In  the  examination  of  cven  the  slìghtest  wounds 
in  this  region  onc  shouid  be  absolutcly  certaìn  of  the  continuiLy  of  the 
tendons  before  IhinkinR  of  closurc.  Every  divìded  tendon  shouid  be 
suturai,  the  onc  con train dica Lion  heing  the  prt»ence  uf  infectìon,  for 
priniarj'  union  is  absolutcly  csscntial  lo  success.  If  thcrc  ìs  alrcady 
infectiun  prescnt  whcn  tht;  wound  is  first  seeu,  ìt  is  better  lo  wait  until 
the  «round  is  hcated  and  thcn  rcopcn  and  pcrform  the  suture  under 
better  condilions.  This  may  be  advisable  also  where  there  is  ex- 
tenuve  laccration  and  possibility  of  sloughing.  If  the  injury  is  first 
sccn  under  conditions  which  render  immediate  suture  impracticablc  or 
unsafe,  ìt  is  bere  also  odvised  to  render  first  aidbyasepUc  treatment  to 
cnt  infcclion  and  do  the  suture  latcr;  inadequate  treatment  which 
y  add  infeciion  is  more  dangerous  than  failurc  to  suture. 
The  technique  of  a  primary  suture  comprìses  the  following  steps:  (  i) 
Tlinrough  clcanstng  of  the  wound,  the  rcmoval  of  tags  of  tlssuc  and  the 
control  of  bleeding.    (2)  IdentificatioD  of  the  tendons  and  securing  the 
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«traeteci  proximal  stumps.  It  may  bc  nccessao'  to  cnlargc  the  wound 
in  the  line  of  the  tendons.  The  euds  when  founil  should  be  secuted  by 
possine  silk,  thrcads  thiough  thcm  in  ordcr  to  draw  them  down,  A  fine- 
tooibcd  furcepi  or  artery  ctamp  passed  up  in  the  sheath  may  oftert  secure 
the  stump  and  iave  an  extensivc  wound.  I(  part  of  the  tcndon  has  beco 
destroyed  so  that  the  ends  cannot  be  approximated  the  gap  may  be 
filled  by  a  plaalic  operalion.  (3)  Freshening  of  the  stumps  by  a  dean 
cross  cut  and  suturìng  with  line  dlk  by  mcans  of  a  round  nccdlc. 
Various  methods  of  passing  these  sutures  are  recomniended.  The 
simplcst  mothod  is  to  pass  two  sutures  through  the  substaocc  of  the 
tendon  at  righi  angles  to  each  other — one  fairly  dose  to  the  edge  for 
accurate  coaptatìon,  the  other  at  some  distance  to  bear  the  straìn.  (4) 
Closurc  of  the  wound  and  immobilizatlnn  of  the  arm  in  a  position  to 
relieve  ten&ion  on  the  tendon.  Passive  motion  may  be  begun  in  two 
.or  thrcf  wefks. 

The  Use  of  Locai  Anasthesia. — The  writer  cannot  refrain  (rora 
meutionìng  here  the  great  advantages  of  locai  amesthesia  io  the  treat- 
ment of  thesc  injurk.s.  In  the  tirsi  place  niany  of  these  occur  in  the  j 
CQUrae  of  severe  acddents  when  the  desirc  to  avoid  a  general  anxsthetic  ■ 
may  prcvent  proper  repair.  Agaìn  the  consctousncss  and  cooperation  fl 
of  the  patìent  are  oftcn  of  material  assistancc  in  the  idcntification  of  " 
tendons  and  the  demonstration  of  their  function  immediately  after 
suture.  The  forearm  and  hand  are  ef^ecially  favorable  and  easy  fields 
for  locai  atiarsthcsia.  Thrce  tncthods  are  available.  (i)  Infìltration  is 
generali)-  sutfident.  Novocaìn  in  3-f  per  cent,  solution  wilh  suprarenin 
is  (recly  itijcctcd  in  the  skìn  cdges,  into  the  dcpths  of  the  tisHucs  and 
iato  each  nerve  and  about  blood-vesseb  a&  exposed.  If  it  i»  necessary 
to  enlargc  the  wound  a  furthcr  injcction  h  madc  in  the  direction  of 
the  incision.  The  tendons  tbcmselves  are  not  sensitive  and  the 
sheaths  can  be  ìnjected  as  cncountered.  We  bave  frequently  done 
tendon  sutures  in  childrcn  without  the  sUghtcst  difEcuUy  in  this  way. 
(a)  In  cxtensive  wounds  the  nerves  (median,  ulnar  and  muscu lo- spirai) 
may  be  exposed  and  injected  wcll  above  the  wound  whcn  complete 
aiuesthesia  is  obtained.or  they  may  be  reachedbypuncture  through 
the  unopened  skin  and  anasthetized  by  periueural  injection  of  novocaìn 
in  I  per  cent,  solution,  (j)  A  thìrd  mclhod  of  obtaining  anxsthcsia 
o(  this  region  !s  by  Bier's  ìntravenous  injection  of  novocain.  Nowh 
is  this  uscful  method  so  ea&ily  and  satbfactorily  appUed  as  by  utilizi 
the  basilic  vcin  at  the  elbow.  In  the  case  of  the  hand  or  indivìdua! 
liogers  one  uf  the  superliual  veins  at  the  wrist  may  be  used. 


SECTION  n 

FRACTURES  OF  THE  UPPER  EXTREMITY 

By 
J.  W.  PERKINS,  M.D.,  F.A.C.S. 

FRACTURES  OF  THE  CLAVICLE 

Fractures  of  the  da  vide  are  common,  and  may  occur  during  intra- . 
uterine  Ufe  and  in  diildbirth.  They  are  very  frequent  in  clùldren  and 
young  adults.  The  most  common  cause  is  indirect  violence — falls  on 
the  shoulder  or  against  the  rigìd  arm — but  some  result  from  muscular 
action  and  from  direct  violence.  The  bone  is  subcutaneous  througbout 
its  length;  forming  the  only  bony  attacbment  of  the  upper  extremity  te 


Left  Clàuicle  -  Front 


LeFb  Cbi/ìcte-  Back 

FlG.   Q. 

the  body,  and  its  prindpal  function  is  to  hold  the  shoulder  out  from  the 
median  line,  gìving  it  room  for  its  varied  movements.  Incidentally 
it  forms  a  base  for  musdes  above  and  below  it,  and  a  knowledge  of  its 
anatomy  and  asaodation  is  essential.  Shaped  like  an  italic  F  its  inner 
or  stemal  end  is  trìangular,  the  middle  is  round,  and  its  outer  end  is 
thick  and  flattened  from  above  downward.  The  weakest  part  of  the 
bone  is  the  middle  third.     Above  are  attached  the  sternohyoid,  sterno- 
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cln'do-inastoid  and  the  trapezi'us.    Below  the  pectoralis  major  and 
deltoid  muscles  (Fig.  q). 

The  stcmohyoìd,  stcmo-mastoid  and  trapczms  muscles  pass  up- 
ward  from  the  bone,  whìle  Lhe  pectoralis  major  and  deltoid  pass  down- 
■ward.     The  subclavius  muscic  running  the  whole  Icngth  of  theundi 
surface  of  the  bone  is  attached  at  it&  middle  and  outer  portions. 

The  outer  end  of  the  clavicie  is  tirmly  united  to  the  acromion  an 
coracoid  processes  by  lìgaments  in  threedifferentplaces.    Theinner- 
cnd  uf  the  bone  articulates  with  tht:  manubrìum  .sterni  and  the  first 
rìb.    The  artjcular  ligamcnts  are  strong  and  one  of  them  extends  acro&s 
to  the  oppositc  clavicie.  ^m 

Direct  \Holence  may  break  the  clavicie  at  any  point  but  indìreel^ 
violente  does  so  at  the  weakest  pan,  viz..  in  the  rounded  middle  third  of 


fi l-lu.    11. 

Pie.  10. — liTMUtick  (rictur*  inrliiU. 

rie,  ti.^t^wturrrUvicIc  in  dii^iI.     CbanctottsUc  dcformilr.    Inoff  Iritaim  niUtfd  npmEd, 
putti  ivldled  iloH~nn»d. 


the  bone.  A  blow  on  the  shouldcr  or  force  transmìtted  through  ti 
rigid  ami  may  rotate  the  upper  extremity  and  compress  or  twist  thi 
clavide,  oftcn  causing  long  oblique  and  spirai  fractures.  In  children, 
the  fraclurc  ìs  usually  transverse — oflen  incomplete  (greenstick)  and 
aomctimes  multiple  (Fig.  io). 

The  defomiity  produccd  Ìs  fairly  Constant,  the  ann  falling  down* 
ward,  forwnrtl  uml  medìalward.  The  inner  fragment  is  but  slightly 
displaced,  but  if  at  ali,  up|>carsas  thuugh  displaccd  upward  (Fig-  *')• 
The  inner  fragment  is  sometimes  tom  loose  from  ìts  slernal  atlach- 
ments  (Fig.  i6). 

The  outer  fragment  falts  wìth  lhe  arm.  which  also  js  drawn  medial- 
wardiuid  forward  by  the  Fectoralis  major  and  the  Latissìmus  dor 


PRACTUBES  OP  THE  CLAVICLE 

The  amount  of  the  appruximatìon  of  the  arm  to  the  body  is  mcasurcd  by 
the  overlapping  of  the  fragments  (seen  in  the  X-ray,  Fig.  13),  or  il  may 
be  tneasurtxl  frum  the  suprastt-rnal  notch  to  the  tip  of  the  acromion, 
osually  about  1  in.,  but  occasionally  3.  In  its  forward  movcmcnt  the 
shoulrier  rotates  over  the  chest  wall  and  exaggerates  the  deformity  so 
that  the  superìor  surfacc  of  the  clavidc  hccomcs  antcrìor,  Thisrota- 
tioD  ìs  more  markcd  whco  the  fracture  is  in  the  outer  third.  and  may 
become  as  much  as  90  degrera.  If  the  fratture  is  out«Ìd«  the  coraco- 
acromial  lifiaments.  In  the  inner  third  deformity  is  usually  much 
Icss  markcd  and  rotation  sUght.  Whcn  bctwct-n  the  coruco-clavicular 
Uf^ameDts  it  may  be  slight  and  diagnosis  of  the  fracture  dlificult. 

The  attitudc  in  a  frcsh  case  is  characteristìc — with  bis  head  in- 
dined  toward  the  injured  clavicle.  his  face  away  from  it,  the  victini 
x^xes  the  Ini[)e5tiur4  and  rabìes  the  arra  with  his  band  on  the  elbow 


he  li 


-Trattwra  u  nuter  «nd 
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!id  his  forearm  supporting  the  forearm.  The  defonnity  is  usua!ly 
evidcnt  when  seen  early,  but  the  grccnsUck  fratture  of  childrcn  is  not 
casily  madc  out  (Fig.  10). 

Hemalomata  are  sometimcs  excessive.  Tendcmcss  ts  alwa>'S 
present  at  the  site  of  the  break,  but  at  the  extremities  of  the  bone  the 
X-ray  must  ofteo  be  used  io  point  the  exact  line  of  fracture.  At  the 
inncr  end  the  injury  often  simulates  a.  dislocation,  and  ìs  sometimes 
accompanied  by  a  dislocation  of  the  inner  fragment. 

Complications  are  rdatively  infrcqucnt.  Sometimes  the  sharp 
inner  fragmenl  stfcks  through  the  skin.     The  sharp  outer  fragment  may 

ind  the  subclavian  vcsscis  or  the  brachial  plcxus  where  the  cords  pass 
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Treatmtnt. — First  find  the  position  o(  the  arm  In  which  the  frag- 
ments  come  togcther  without  deformity.  This  is  casìly  done  by  carry- 
ing  the  shoulder  upward — outward — backward.  Maintenance  of 
this  positìoa  is  difficult.  Thrce  weeks  in  bed  with  a  hard  pillow 
under  the  shouldcrs  pcnnits  of  recovery  with  little  deformity.  The 
•houtder  faits  outward  of  ìls  own  weight  and  the  arm  can  bc  raised  on  a 
UCeral  pillow  so  as  to  overcome  the  rotation.  In  children  where  there 
ìs  little  displacemcnt  SajTC  straps  are  cffident  if  propcrly  applicd. 


Pn..  IH.  Viti.  I». 
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If  the  fracturc  is  very  oblique  aod  the  dlspUcement  great,  the 

loore  bandage  gives  fair  resuits— shortening  and  defornity  are  the 

Thesc  may  bc  avoided  by  plating,  or  by  llie  use  of  a  bone  or  sleel 

owcl(Kig,  15).     Multiple  (racturcs  are  oftcn  irrcduciblc  and  thcrcsult- 

g  defonnìty  great.     Here  the  open  niethod  is  hest.     The  boncisfirm, 

and  huld<t  screws  wcll.     A  thin  piate  or  dowcl  is  the  bcst  treatment. 

The  resuiting  star,  placed  superiorly,  is  negligiblc.    Sutures  by  wire 

ive  unsatisfactory  resuits  on  account  of  torsìon.    The  most  dìlTu-uU 

are  thosc  outsidc  the  c»noÌd-trapezoid  ligamcnts.  where  the 

te  is  of  the  grcatest  scrvice  and  the  functional  resuits  pcrfcct. 

Drcs^tng^    like   the  Velpcau,   manytail   and    Recamicr  bandages 

whicb  hug  the  arm  to  the  side  are  objectionablc  in  thal  thcy  maintain 

the  deformity  whìle  keeping  the  arm  at  rest.  hut  they  are  scrviceable. 

whcD  thcre  is  little  or  no  deformity.    Deformity  and  shortening  is  the 

rulc  with  Ihcsc  drcssings-    Without  the  plates  or  dowcls  it  is  probably 

Lhc  most  difficult  fracture  in  which  lo  obtain  perfect  resuits. 


FRACTURES  OF  THE  SCAPULA 

Fracturcs  of  the  scapula  occur  in  four  parta  of  the  bone,  viz.. 
(i)  the  acromion  and  (2)  coracoid  process.  (j)  the  glenoid,  which  may 
be  chipped,  split,  crushcd  orstparatcd  from  the  body  of  the  bone  through 
its  nccli,  with  or  without  injury  to  the  coracoid.  and  (4)  the  body  of  the 
bone  and  ils  spine.  Thcy  are  al)  the  resulu  of  direct  vìolcncc,  wcll 
localized  and  intense,  for  the  ready  mobility  of  the  bone,  its  lack  of  firm 
backing  and  its  hcavy  coating  of  rnuscles  protecl  Ihe  lhin-shcli«l  body 
and  etpofted  processe*. 

Thcrc  is  a  great  difFercncc  in  scapula-;  in  some  the  bonlers 
tbick,  the  processes  and  spine  are  relatively  heavy,  and  are  often 
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Pia,  lo-~-<Iniiiau  ti  cUvkk  vilh  Inttarr  simulaliw  tarcoou. 
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found  briìitting  with  osscous  prolongatìons  into  iheir  muscular  attach- 
ments.  These  are  noi  to  be  mistaken  for  splintcrs  when  secn  in  the 
X-ray.    In  others  the  bone  is  thìn  and  its  processe»  are  diminutive. 

The  acromion  unitcs  with  the  apine  of  the  scapula  after  the  fìfteenth 
ycar,  and  is  morv  frcqucntly  fractured  than  any  otbcr  part.  Fracturc 
through  the  tip  outsìde  the  arliculation  with  the  clavìcle  involves  no 
displaccment.  Crcpitus  can  somctimes  b*  found  and  abnormal  mobil- 
ity is  always  present.  Ligaraentous  union  often  foUows  but  causes  no 
permancnt  dii^ability. 

A  fracture  through  the  acromion  into  the  articulation  with  the 
clavide  or  behind  it,  i&  rouch  more  scrious,  and  oalh  for  a  carcful  use 
of  the  X-ray  for  ìtAdemorstralion  (Fig.  34).  The  immediate  disabìlity 
is  mnrkcd,  and  under  an  aniesthctic  crcpitus  can  usually  be  found,  but 
there  is  often  little  or  no  deformity.   The  importance  of  ihis  in  dctermin- 
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ic  uscfutncss  of  the  shouldcr  makes  an  X-ray  dìagnosis  of  the 
hìghly  desirahle).  Frum  ft  tearing  apurt  of  the  joìnl  and  ìts 
tats  with  or  wìtbout  a  disilocatioiì  of  the  cla.viclc  upward,  ìt  is 
^It  to  dìffercnlìntf  Ìt  nnthout  the  X-ray,  bui  it  is  important,  fot 
sability  causfd  by  the  diKkicated  joìnt  is  ctmsidcnililt;  and  calls  for 
live  measurcs.     Whcre  the  fracturc  of  the  acromìon  is  behind  the 


pio,    Jft. 
Eiir-,iivt  I.    ■■  .■.■.!  linlnrt  ii  pepali  «Ub  ov«l»piiia|  liaKEntnu. 

34. — ftittoe  >il  acromiun  witli  wpkntien  «troimO^U^icoU»  jOIOt. 

«■.^KmIum  ot  ntek  al  waimlA  «iUi  dìtiBCltba  ol  head  knnitti».  dM  to  ft  («11  (rom  wMcn. 

■£— Campine  (iwtim  Uirawh  tN>d]r  of  Kami*  io»  bcbitid  |ktxn<L    I4tt«  povmhil  nu. 

l&tioii,  the  outcr  Iragmcnt  may  be  drawn  down  by  the  wfight  of 
rm  and  rotatcd  to  a  righi  angle  with  the  iniier  (ragment. 
ility  is  iniirked. 

e  corateid  rarcly  brcaks,  but  somctimts  succumbs  to  a  crushin}; 
rflef  the  divide  has  givcn  way.    Fracturc  from  muscular  effort 
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js  vm-  rare.  The  fragmcnt  is  draggcd  don-n  by  the  biccps'  short 
ttndon,  aiul  ihe  X-ray  is  needed  for  diagnosis.  The  coracoid  cpiphj'sL» 
UDÌtes  with  the  scapula  after  the  6ftceùth  ycar. 

The  glftioid  may  be  scparated  alnng  with  the  coracoid  by  a  fracture 
thruugli  the  suprascapular  notch,  which  usually  exteitds  down  to  the 
infraglenoid  tuberosìty  (Figs.  23.  25,  26).  The  arm  falls  away  from 
theshouldcr  withuul  flattcniagandcloselysimuIatesadislocatioD,  but 
there  Is  no  Axation  of  the  movcmcnts  o(  the  shoulder,  crcpitus  is  rcadily 
dctectfd.  andthcdeformily  returns  as  soon  as  the  arm  is  rclcaseJ.       ^^ 

More  frequcntly  the  glenoid  is  crushcd.  split  or  chipped  by  the  in^| 
pactioD  o(  the  head  of  the  humerus.    Thìs  is  difficult  to  recogoize^ 
withouc  the  X-ray.    A  correct  diagnosi^  i<t  important  in  cstimating  the 
probable  re&ult  of  shoulder  injurìcs  in  mcdico-lcgal  cases,  as  the  periad 
of  cMsabitity  ìs  prolonged  after  there  is  permanent  interferente  wilh  the 
joint  (unctÌon.s. 

The  body  and  spine  of  the  scapula  does  net  break  along  the  lin 
of  least  resislance,  but  along  the  lincs  of  the  fracturing  force.    Thìs  is 
usually  so  great  that  the  fracturcs  are  multiple;  hematomala  are  qui 
forming  and  largo,  and  cxact  diaguosis  diflìcult  without  the  X-ra 
VVhrn  this  is  used  ihcse  fracturcs  are  amenable  to  treatment  by  plating, 
both  of  the  spine  and  the  axillary  border  whìch  may  be  cscposcd  and 
plated  in  the  axilla  (Med.  Press  ami  Circular,  voi.  XCVIII,  Lane). 

Deformily  foUowing  these  fracture»  is  often  negligible,  as  Ibey  are 
so  well  imbcdded  in  musclcs.  but  the  period  of  disability  is  pndongcd, 
and  a  perfect  functional  result  is  rarely  obtained.  Tcnuit)'  of  the  bone 
is  probahly  rcsponsible  for  the  occasionai  rcport  of  crapular  fracture 
by  musoilar  action  (Malgaigne). 

Trcalment. — In  ali  these  fracturcs  lixation  of  the  arni  is  neeessar>'. 
The  processes  are  readily  wired  or  plated  accordìng  to  their  size,  as  jfi 
also  the  spine  and  ÌK)dy.  To  keep  the  wcìghtof  the  arni  off  ihc  shoulder 
is  indìcated,  but  ditlicult.  Folding  the  arni  across  the  chcst  with  the 
hand  high  on  the  opposile  shoulder,  pressure  upward  on  the  clhow 
with  counter  pressure  on  the  shoulder,  and  slinging  the  ano  from  the 
opposite  shoulder  are  avallnble,  and  are  useful  accordìng  to  the  site  of 
the  fracture. 

UniOD  takes  from  three  to  six  wccks.  The  estimation  of  ttie  tìme 
and  degrec  of  rcsulting  disability  is  dlfTicult.  In  a  general  way,  lesiona 
aruund  the  acroniio-clavicular  joint  and  theglenotd  tnkeloiigcr  and  there 
is  a  grcatcr  chance  for  permanent  interferencc  with  functions  thàn  in  the 
other  parts  of  the  bone. 


i""-  *'•  Fi--,  a  fii,.  *4- 
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Interpositìon  of  musclcs,  greal  swelHng,  hematomata  and  impactionS 
^bt  i-ariouB  anglM  intcrferL'  and  nften  prevent  any  cxact  knowledge  of  the 
^■njury,  Fissurc  (raclurca  thmuyh  ihe  head,  with  crushingof  the  Girti- 
^BbKinuuii  surfacc,  oflen  foumi  ai  opcrations,  are  not  shown  ìii  the  X-ray 

unles!?  caughl  at  just  the  right  atipie. 
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Paìn,  fixation,  fiat  shouidcr,  tmmetinius  sliortcnins,  and  pa!t 
pressure  over  the  site  of  fraclure  are  the  common  symptoms.  Crepitus 
and  pain  on  pressing  the  «Ibow  upward  may  both  be  absent.  The 
resemblance  to  a  dislocatìon  is  often  confusing  but  the  loss  of  fixation  is 
■marìced  uniess  the  fracture  is  impacted.  and  roiation  outward  is  free. 

l-'ractujc  through  the  anatomiciil  ncck  is  rare.    It  usually  occurs 
in  putÌL-nts  fKist  middle  age,  and  is  due  to  a  fall  or  a  blow  on  the  top 

of  the  shoultier.  The  ahaft  may  bc 
impacted  in  the  head,  or  ìt  may  be 
dislocatcd  into  the  axilla,  or  the  end  of 
the  shaft  may  occupy  the  glenoid,  with 
the  head  split  and  lying  on  either 
side.  The  grcatcr  tubcr«sity  may  bo_ 
fractured  by  the  same  force.  Dia 
cation  of  the  head  with  sub'M;quen( 
fracture  sometimes  shows  the  fracture 
through  the  anatomica.)  neck. 

fracture  of  the  tuberositics  occur 
a&    isolatud    injurics    (mostly   of  the 
greater    tuberosi ty)    foUowing    direct, 
blows  or  (orcible  outward  rotatioaj 
They  are  also  of  frequent  occtirrcnc 
in   cunnection   with  dislocations  ati< 
fracturcs  both  of  the  anatomiral  and 
surgical  neck  (Fig.  39) .      Their  pr 
enee    often   obscurcs   the   site   of 
maìn  fracture  Ìii  the  X-ray,  the 
tuberoiity  ovcrlying  the  break. 
The    tuberositics   are   torn 
with  com|K)rative  ease  from  the  underlyinf;  bone,  as  tlie  dense  corte 
of  the  shaft  is,  not  continuous  over  thcm,  and  the  undcrlying  canccUous  _ 
lissue  is  often  more  attenuatcd  than  in  any  other  pari  of  the  head^ 
so  that  it  ift  far  ea^ier  to  tear  away  the  tendons  with  the  tubcrosltic 
attachcd  than  to  tear  the  tendons  from  the  tuberositics. 

Diagnosìs   i*  difficult  wiihout    the   X-ray.    Sometimes  crepitus 
and  mobility  of  the  greater  tuberosity  cati  be  obtained.    Sometimes 
the  sharj)  c«lges  can  be  (cit,  and  a  picce  may  lodge  hclwccn  the  hcat 
nnd  (he  iKTomìun,  hu'king  the  joìnt,  just  as  a  piece  of  condyle  does  il 
the  knee  joìnt.     X-rays  at  various  angles  may  be  nccessary  to  demoiftfj 
strate  the  lesìon.    Many  cases  remain  undiugnosed.  pa&sìng  as  sprs 


Fio.  4<.^1)i»loc«tiuo  of  head  of 
kumetu»  wiih  fiotlnrr  of  tubr[<MÌ  litri. 
KivF  ■Ucmpis  al  teduclion  oi  dislu 
catcJ  hcuil.  AppciuaiKCtioiiiijillujil 
ludi  munltu  ofui  uccidcnt. 
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^>f  the  shouldcr  and  are  troublesome  f  or  ycars.  They  are  to  be  suspccted 
wlicn  the  shaft  is  iclt  to  bc  intact,  and  paia  on  ralation  and  pressure 
remain  after  days.  ^^ìiether  occurring  as  a  complication  or  as  an 
i^^Iated  injury,  treatment  shouid  bc  by  the  open  method  and  the 
tubcrosity  spikwl  to  the  bone.  Rcccnt  cascs  of  thìs  iujury  trcated 
io  this  vrav  show  excellent  functional  resuits. 


Pio.  «0. 


Pie.  4». 


Pio.  4^ 


fu-    fi  Fu;    "1. 

pn»    fi,, — PTkdBre  laiiriv:*!  n«li  wtlb  ithi  rfuplirtmeol.  iliall  «jnr»i(J  und  rniuìol 
^K  4T. —  PtBCtwrv  <À  ■urtul  otck  »lth  luS^oi^a^d  ititlocatirvn.     Aim  la  uai-ful, 

iki—Wmait*  acktooikal  iwck  wiih  ditlut^tinn  ci  kud  tnil  ut  iiK*fl  In  iiIeiiDiil. 
.  M- — S*b<tmoid  dWoMtloe  «Itti  (rarturc  <.(  iiibcroiily. 


FRACTURES  INTO  AND  AROUND  THE  ELBOWJOIKT 

iTic^e  must  be  consìdcrcd  coUectìvcly  and  separately.     Multiple 
frcf)ucntly  coexiat,  often  associatcd  wìth  resulting  dislocation». 
ley  occQr  in  both  young  and  old,  as  the  result  of  direct  and  ìiidirect 
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violeiice,  are  uflcn  diflicult  of  diagnosis,  and  dcmand  the  hìghcnt  <ikili 
in  treatment  to  ohlain  good  fundional  results.  With  the  besl  of  treal- 
meni  therc  is  uften  some  Umitaliun  in  mution  or  dfformity  abaut  the 
joinl. 

The  lopography  and  skiagra])hy  u(  the-  nortnal  clbuw  uf  the-  child_ 
ànd  aduli  must  first  be  understood.  f 

I-  The  thrtt  points  of  bone,  the  interna!  and  cxternal  epicondylcs 
and  the  tip  of  the  olecranon  form  a  tripod  on  which  the  examinatioo 
is  based.  When  the  elbow-joint  is  exlended  Ihcse  three  pojntsi  are  on 
the  samc  Icvel,  lying  in  a  piane  al  right  angits  to  ihcshaf  t  of  the  humerus, 
but  the  olccranon  is  poislerior  lo  tht-  epìiundyles.  When  flexed  to  a 
righi  angle,  the  three  poìnls  forni  a  triangle  wìth  the  ape:c  at  the  tip  of 
the  olecranon,  and  the  thri^  puints  He  in  a  pUme,  coìncìdent  with  llic 
shaft  of  the  humerus.  j 

3.  The  forearm,  when  e-xlended  and  ^upinated.  normally  makes  air 
obtUM.'  angle  with  the  arm,  the  angle  o])enìng  uutwardly,  coniitituting  a 
slight  dcgrec of  valgus.  This is  comnionly  called  the  "carrjiog  angle." 
It  varies,  in  indtv'iduaU,  fr»m  io  to  15  dcgrecs,  and  thvre  b  uften  a 
markcd  diffcrence  belween  the  arms  of  the  aame  individuai.  It  is 
generally  greatcr  in  fcmales  than  in  malcs.  and  is  Icss  markcd  in  thildrcn 
ihan  adulls.  It  disappears  on  pronation  of  the  forearm,  and  on  llexion 
of  the  forearm  un  tlie  arm. 


FRACTLRES  OF  BONES  OF  FOREARM 

Fractures  of  the  bones  of  the  forearm  may  occur  separately  or 
gethcr. 

I.  Fracturc  of  the  shaft  of  the  ulna  in  the  upper  third  is  a  common 
ìnjurj-,  usually  from  direct  violence.  Il  is  often  compound  and  uf^ually 
oblique.  This  is  often  associated  with  dislocatton  of  the  head  »Ì  the 
radJus.  partial  or  complete.  Often  lhedìslocatione<icapesrecognitiitn 
vntil  the  fractuie  ha.s  unitef],  when  the  arm  is  found  to  lock  al  a  right 
angle. 

This  fructurc-di&locution  is  as  dìsLìnctivc  an  injury  as  a  CoU< 
or  Potu  fracture,  and  !.■%  ju.st  a.s  deserving  of  a  di»tinctive  name.     TI 
dislocntìun  may  takc  place  forward  and  upward,  outward.  or  backward" 
Ali  three  ]K>.>utÌons  are  illustraied  (Figs.  103.  107,  loS),  aLso  the  methc 
ol  fixation  by  a  dowel  pin  and  piate  (Figs.  104.  105,  106). 

Pringle  (Fractures  and  Thcir  Treatment.  1910.  Fig.  112)  pictui 
a  similar  fractUre  with  unreduced  dialocation  forward. 


FRACTCKES  Of  TUE  FORZA  Rlt 
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If  the  ulna  has  ovcrlappcd  so  as  to  shortcn  the  forcami,  it  will  thcn 
be  exce«(lingly  dìflicult,  if  no)  ìmpossible,  lo  reduce  the  di^lotatnl  radi») 
head,  and  it  will  he  necessari  to  rcsect  the  shaft  ur  remove  the  head  in 
order  to  obtain  flexioQ  beyond  a  right  angle. 

Diagno«i&  h  easy,  as  the  postcriur  surface  of  the  ulna  is  subcutaneous 
and  the  fracturc  casily  felt.  Shortening  of  the  forcami  occurs  only 
whcD  Ihc  radius  is  dislocateli.  Tbis  ^huuld  be  suspcctcd  when  there 
is  dìSìrulty  in  maintaining  reduction. 

Frognosis  Ìs  only  fair.  Union  is  oftcn  dclayed  or  wanting,  and  the 
teildenc>'  to  an  anelar  dcformity  is  considerahle. 

Treatment. — tìreat  care  should  be  laken  in  the  reduction  and  one 
should  he  rcrlain  that  the  head  ni  the  radìus  is  in  place.  Bifiiculiy  in 
reductjon  of  the  fracture  luay  be  due  to  the  sharp  ends  of  the  bone  piek- 
ing  up  strajids  of  fascia  and  nccdling  them  bctwecn  the  fragments. 
When  ibis  happens  open  treatment  ìs  called  for.  Open  operalion  is 
necessary  in  a  majority  of  thcsc  cases  in  order  to  obtain  a  Rood  rcsult. 
An  intema!  angular  splint  with  a  right  or  obtuse  angle  (135  degrces) 
should  be  used  with  a  fiat  splint  on  the  back,  of  the  arm.  The  forearm 
should  he  5et  in  !<upination. 

3.  Fracture  of  the  sliaf  l  of  the  ulna  and  radius  occurs  both  from  direct 
vjolencc,  in  which  case,  U  both  hones  are  brokcn,  it  occurs  at  the  samc 
leve),  or  indireet.  cspecially  common  in  children.  when  the  level  of  the 
two  fiactures  may  var^'.  The  radius  usually  break.'^  hi^her  up  than  the 
ulna.  The  fractures  are  generally  transverse  in  adulis,  oblique  or  grccn- 
stick  in  cbìtdrcn.  The  subcutaneous  shaft  of  the  ulna  often  penetrates 
the  skin  posteriorly. 

The  obvious  deformity  with  pain  and  swcllingmakcsdiagnosis  easy. 
CrepJtus  is  a  very  variahle  s>Tnptom  in  children.  In  the  greerstick 
v-wicty  there  is  no  crepitus.  In  transverse  fractures  the  periosteum 
may  prcvcnt  crepitus,  cvcn  although  the  dcformìly  may  be  markcd. 
The  deformity  consists  in  an  caaggeralion  of  the  normal  outward  bow  of 
the  radius  and  the  arm  ìs  convcx  forward.  somctimcs  giving  a  corkscrew 
ap]>earancc  to  the  foreann. 

Thcsc  fractures  are  oftcn  overlooked  in  fat  children  until  the  con- 
tinuous  disuse  of  the  arm  draws  attention  to  what  has  been  considered 
a  »prain. 

Fracture  of  the  shaft  of  the  ulna  alone,  reauits  from  a  direct  blow  or 
wbcn  the  arm  is  raiscfl  lor  protcctiim,  or  to  guurd  the  body  against  a 
fall.  The  bone  is  drìven  inward  and  the  fracture  may  vary  from  a  mere 
fìtsure  lo-one  with  much  comminution.    The  diagnosis  is  casily  madc 
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by  palpution  along  ihc  subcutaneous  edgc  of  the  ulna,  if  thcrc  bc 
displacenient.  but  fissure  fractures  re<iuife  tbe  X-ray. 

The  fissure  may  bc  on  the  internai  or  cxlcrnal  aspect.  SwclUng  of 
the  forcarm  ìs  somelimes  slight  but  oftcn  very  marked.  There  ìs  no 
shortening.  the  unbroken  radìus  serviof;  as  a  splint  in  maintaining  the 
shapc  ami  Icngth  of  the  arni.  Rotatiun  is  possiblc  hut  difiìcult  and 
painful.     Displacetnenl  due  to  muscuìar  putì  is  slìght. 

Fracturc  of  the  shaft  of  the  radius  alone  also  rc3ults  from  direct 
\-iolence,  and  may  var>'  as  in  the  ulna,  from  a  tissure  to  a  much  com- 
minutcd  bone.  Surn)unded  by  musdes  ìt  Ìs  not  so  easily  felt  as  the 
ulna,  but  the  displaccment  is  oftcn  grcat,  due  to  the  muscutar  attach-' 
incnt£.  Crepitus  cannot  alway»  be  oblained;  the  head  ot  the  radius 
does  not  rotate  if  the  fracturc  is  loosc,  but  docs  ìf  il  is  a  fissure.  Volun- 
tary  rotatiun  is  possiblc  but  piiinful.  Displaccment  dcpcnds  on  the 
site  of  fracturc. 

In  the  upper  third  of  the  bone  the  pulì  of  the  biceps  supinates  the 
upper  (ragmcnt,  while  the  lowcr  fnigmcnt  is  pullcd  inward  and  pronatcd 
by  the  pronalor  radU  teres  and  pronator  quadratus.  If  the  fracturc  is 
below-  the  middle  of  the  bone,  the  upper  frugmcnt  is  pulled  upward  and 
ìnward  by  the  biceps  and  pronator  radii  teres.  while  the  lower  fragment 
is  pullcd  toward  the  ulna  by  the  pronator  (juadratus. 

Pfognosii  attil  Treatment  ej  Fradures  oj  the  Bones  of  the  Forearm. — 
Union  )!encrally  takes  place  in  four  to  five  weekii,  but  non-union  is  not 
uncunimon  and  isduc  to  inlcrposìtìonofslìpsof  fascia  or  musclcsdrawn 
between  the  fragments,  or  to  comminuted  fragments  turned  sidewise. 

In  no  fracturc  docs  corrcct  treatment  stand  in  closcr  relation  to 
good  results  both  as  to  union  without  deformity  and  functional  perfec- 
liOQ.  The  problems  are  many  and  varied  asin  noother  part  of  the  body. 
Compound  fractures  in  the  forcann  are  common  on  account  of  the  sub- 
cutaneous  situation  of  the  ulna  and  infections  are  frecjucnt.  The  outer 
cnds  of  the  bones  penetrate  the  -skin  and  are  oftcn  rcduccd  by  bystanders, 
carrying  infcttious  material  into  the  forearm  when  it  Ìs  imprisoncd 
behind  the  bone.  In  one  rase  a  ball  of  hor^e  nianure  was  thu.s  forced 
into  the  tissues  and  not  discovered  unlil  the  onset  of  telanus.  In  ali 
compound  fractures,  no  mattcr  how  amali  tljc  opening,  the  holc  shouJd 
be  enlarged,  the  bone  tumed  out  into  the  position  it  occupied  after 
fracturc,  and  the  clcantng  of  both  sides  and  the  cavities  should  be  i 
most  Ihorough. 

The  occurrencc  of  an  open  wound  removes  any  qualms  about  treat- 
ment by  the  open  method  and  it  shouid  he  adopted  in  ita  best  applica- 
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EIOTJ,  Grwnslick  (raclures  shouid  be  niade  complete  by  bcnding  the 
srm  fordbly  at  the  scat  o(  Cracturc  until  the  bone  cracks,  and  theo  back- 
ward  until  it  Ls  completely  broken.  Marked  defonnity  is  the  rule  whea 
one  attcmpts  to  trcat  a  grecnstick  fracturc  without  making  the  fraclure 
complete. 

Reduction  of  the  boneià  u^ually  ohtaincd  easily  by  making  forcible 
extcnsion  in  the  line  of  the  forcann.  Rccuircncc  af  the  defonnity 
after  the  ends  are  in  place  means  the  intcrposition  of  fragnients,  sli[>s 

,of  fascia  or  tendons,  and  cali»  for  the  open  mcthod. 

f  Thcre  are  some  facts  in  regard  to  the  anatomy  to  be  kept  in  tnind, 
and  the  pulì  of  the  muRcIcs  shouid  he  understood.  The  action  of  the 
pronalors  and  biceps  has  been  already  menlioned.  The  honcs  of  the 
iorcann  are  not  straighl,  unii  the  unbrokcn  arni  shouid  be  first  examined 
to  detcrmine  any  possible  deviation  from  the  normal.    The  subcutane- 

toiis  cdgc  of  the  ulna  usually  prcseots  a  straight  Une  from  just  below  the 

"olecranon  to  the  atyloid  proccss,  but  is  sometimes  curvcd  markcdly. 
The  TadiuB  normaUy  curves  outward  whcn  the  hand  is  in.  supinatìon, 
but  one  tìnds  frequently  that  this  curve  is  grcalty  exaggeraled,  and  a 
siraight  setling  of  the  curved  bone  throws  the  piane  of  the  wrist-joint 
oul  of  proper  alìgnmcnt.  Recovery  wilh  ii  straight  arni  but  a  func- 
tionally  poor  wrist  is  lo  be  reckoned  a  bad  result.  Alwaj's  must  the 
functioD  of  the  wrist-joint  bc  kept  in  mind. 

After  reductìon  the  position  in  whìch  the  ann  ih  to  be  placcd  has 
to  be  dctermincd.  If  the  open  method  is  used  and  the  fracture  plated, 
ìt  shouid  bc  placed  in  the  most  comfortable  position  and  confincd  with 
Ligbt  relention  spUnts.  The  ''thunib  to  chin"  position,  wherc  the  arm 
is  halfway  betwccn  supinatìon  and  prónacion,  bas  bcvn  considercd 
acceplable  in  niO!«t  cases.  In  thts  position  the  space  between  the 
bones  is  at  a  masnmum,  and  on  that  account  it  is  not  always  possible 
to  get  a  good  result. 

In  the  abovc-mentioned  position  tJie  outward  curve  of  the  radius 
aad  ulna  normally  keep  the  intcrosscous  membrane  taut.  Whcn  the 
bones  are  broken  they  approximatc,  the  membrane  becomes  at  once 
slack  and  trouble  arì-tes,  unlcs3  platcs  are  uscd.  Swelling  and  ccchy- 
mosis  into  the  tissues  shortens  theinterosseous  membrane  abnormally, 
so  tlint  it  is  better  to  use  the  supine  position  in  which  the  bones  are  more 
icarly  paraJIel,  and  in  which  the  straight  subcutaneous  edge  of  the  ulna 
bc  used  as  a  guide  for  lìxìng  the  decpiy  placcd  radius,  the  atyluid 
.  of  which  acta  as  an  indicator  of  its  complete  supinatìon. 
The  dangcr  of  Volkman's  paralysis  is  always  to  be  kept  in  mind  and 
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tight  bandagcs  avoidcd.  Tight  bundagvs  and  narrow  splintf  also  favor 
the  apprtixìmatìon  of  the  boncs.  The  danger  of  a  fu^un  of  (he  two 
bones,  wbere  the  fracturc  is  at  or  ncar  tbc  same  Icvel,  U  an  e\'er  present 
ont',  .liso  the  possihility  of  diffcront  degrees  of  rotntinn  of  the  bnnes 
where  treatment  is  undertakcii  other  ihan  in  the  position  of  extteme 
supination.  To  mainUin  this  position  it  ìs  ncccssary  tn  hx  the  clbo¥r-_ 
jolnt  at  a  right  angle. 

With  the  fracturc  rt-ducvd  and  the  forcarm  In  supìnatìon  a  postene 
splint  shouid  be  applied,  exli-nding  frum  the  elbow  In  the  metacarpo- 
pbatangcal  arliculatìun.  The  splint  shouid  be  held  by  adbcsìve  straps^l 
one  at  each  end  of  the  splìnt.  one  over  the  styloid,  and  one  in  the  middle 
of  the  forearm.  An  internai  anijuUir  Un  splìnt  »hould  then  bc  uscd 
to  maintain  the  supination.  The  hand  must  not  be  left  loose  as  ìt 
fumishes  the  bcst  leventge  for  supination.  'l'he  loose  hand  undocs  alt 
efforts  to  maintain  nupination.  A  wooden  inlernsseous  splint  ìs  of 
&ervice  in  maintaining  the  position  and  keeping  the  bones  separate. 

Fractuas  uf  the  radius  or  ulna  alone  are  to  be  trcated  the  $anie  as 
fracturcs  of  both  bones.  Eapedal  care  shouid  be  exercised  in  ohtainìng 
a  good  primary  *'sctting"  whith  may  bc  vcry  difììcull. 

Frac.tures  of  lìones  of  the   forcami  in  childrcn  which  have  been 
left  poorly  reducnl  and  out  of  Une  are  oftcn  found  ncarly  if  not  quid 
straight  and  with  shorteningent irely  compensated  afterayearor  twoof" 
growth. 

3.  The  head  of  the  radius  is  subcutancous  pustcrìorly  and  is  to  be 
felt  just  belovr  the  cxternal  epitiondylc  whcn  the  furearm  is  extcnded, 
and  in  front  of  it  when  flexcd  to  a  righi  angle. 

4.  Lateral  muvfmcnts  of  tbc  elbow  are  not  possiblc  in  the  aduli  butl 
arcoften  markcd  in  childrcn,  varying  greatly.    The  norma!  amount  il 
any  case  Ìs  determined  froni  the  uninjured  elbow.    The  sLiagraphy  of 
thenormal  elbuwat  varying  agcsisimpurtant,  and  isbestdcmonst rati 
by  mcans  of  illustrations. 

Tlu  ÌH/urìcs  whìch  may  occur  about  the  elbow  are: 
I.  Supracondylar  fracturc. 
•3.  Separation  of  the  lower  cj>iphyses. 

3.  Fracturc  of  the  internai  condyte  and  Irochlea. 

4.  Practure  of  the  esternai  condyle  (capitellum). 

5.  T-  or  Y-shapcd  fratture  ìnto  the  joint. 

6.  Fracturc  of  the  ok-cranon  (ulna). 

7.  Fracturc  of  the  coronoid  (ulna). 

8.  Fracture  of  the  head  or  neck  of  the  raditu. 
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p>  Dislocation  of  the  ulna. 

10.  Dì&Iocattoa  of  the  radiua.  parliul  or  complete. 

11.  Fracturc  of  the  upper  thìrd  of  the  ulna  with  dislocation  of  the 
radìus. 

12.  Sprains  of  the  «Ibow. 

In  the  examiitation  of  the  injured  elbow.  note  first  the  sltuation  of 
the  Icndcrncs».  ^wetling  und  eccliymusìs.  the  position  in  whìch  the 
patìent  hoUb  the  arni,  and  the  general  outline  of  the  cibow. 

Note  the  direction  in  which  the  elbow  can  bc  muvwi  ivithout  pain, 
aod  that  in  which  motìon  is  painful.  Xote  crcpitus  and  its  situation. 
DùlocatìoD  of  the  ulna  backwartl  or  laterally  is  appafent.  simulated  by 
fupracondylar  fracturc,  in  hoth  of  which  the  elbow  gocs  backward  and 
the  forcami  estenda. 

Under  an  anx-sthctic  locate  the  crcpitus  if  prcscnt,  ihen  the  relation 
o!  the  three  ]>t>Ìnts  at  the  elbow  is  lo  he  dctemiìned.  f^xamine  the 
uninjurcd  cIIkiw  «nth  the  forclinger  on  the  tip  of  ihc  olecranon,  and  the 
thumb  and  middle  finger  on  the  adjacent  condyles.  Gel  the  relation 
rsl  with  the  arm  flexed,  Ihen  extended.  if  they  remain  in  theìr  normal 
relation  in  the  injured  arm  it  will  cxcluflc  a  dislocalion  of  the  ulna,  or  a 
ìracture  uf  eithvr  coadyle  or  olecranon.  Mointeoance  of  the  normal 
relation  with  appearance  of  a  dislocation  mcans  a  fracture  of  the  lowcr 
end  of  tlie  humeru:^, 

IVideninR  of  the  distanco  Iwtween  the  condyles,  but  wiih  an  olher- 

ise  normal  relation,  me^in»  an  tntracondylar  fracture,  always  associated 

with  (radure  of  tlie  lower  end  of  the  humerus.    If  the  head  of  the  radius 

rotate?  normally  in  its  propcr  position  in  front  of  the  esternai  condyte. 

it  excludes  a  iracturt.'  uf  tlie  head  or  ncckof  ihc  radius,  or  a  dislocation 

I  Lhc  head. 

In  fracture*  of  either  condyle  the  corresponding  bony  point  Islost 
r  its  position  distorted:  Ihearmcan  be  bent  laterally  toward  thehroken 
oodyle  and  the  carrj-inK  angle  is  lost. 

Gross  fracturc  of  the  olecranon  is  at  once  manifestcd  on  flcxing  the 
rm  hy  its  sepnration  froni  the  shaft,  but  small  pieccs  may  be  held  intact 
n  the  triccps  tcndon. 

X-ray  examination  of  the  elbow  is  of  importance.  both  before  the 

is  set  and  after.    Picturcs  should  he  taken  in  three  positions  if 

■ossible  —  from  bcforc,  backward  and  from  cach  side.     It  must  be  noted 

hat  the  X-ray  Ls  uften  confusing  and  dilTerent  angl»  may  havc  to  bc 

employed,  as  the  shafl  of  humcrus  may  hìdc  fragments.     Often  it  ap- 

tly  bcars  little  relation  to  the  schematic  pictures.  bccausc  of  the 
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varyinK  dìsplacement  of  ihe  pìeces  and  the  disappeitrance  of  sotni 
o(  thcm  bchind  the  shaft. 

1.  Supracondyiar  Fracture-^-Thì»  occurs  (o)  (rom  falls  on  the  hond 
with  the  arra  cxtenderf,  calied  by  Kocher  the  L-xtension  variety;  {b)  iroiu     | 
a  fall  or  blow  on  the  cibow  whon  the  ami  is  ttcxcd  (flexion  fracturc).     ' 
The  cxlension  (racture  is  oblique  from  behind,  downward  and  forward, 
the  sharp  upper  fragmcnt  bcìng  d^i^-cn  into  the  tissues  of  the  bend  of  the 
elbow,  whi-rc  ìt  ofteii  becomes  compound  anteriorly  or  latcrally.     It 
may  injure  or  cut  the  brachial  artcry,  the  radiai  and  medìan  nerves. 
As  the  arm  falls  after  the  fracture,  it  is  usually  carried  to  the  inside 
(body  side)  and  mtates  inward  so  tlmt  the  sharj»  end  of  the  upper  frag-     ' 
mcnt  can  he  felc  or  seen  under  the  skìn  of  the  outcr  side  of  the  clbow.^ 
The  cibuw  gucs  buckward  and  sintulates  a  dislocation.  ^M 

In  the  flexion  variety  the  bone  ìs  brokcn  obhquely  from  in  front 
bacUward  and  downward.  The  sharp  end  of  the  lower  fragmcnt  can  bc 
felt  in  the  bend  of  the  elbow  and  cutsitsway  Ibrougharterìesandnerves, 
as  before,  but  frombelowupward.  llarcsemblancetoa  dì?locationi 
marked.  The  upper  fragmcnt  seldiim  pcnctrates  imslcriorly,  asit  ispr 
tccted  by  the  slronp  iricep  tcndons,  but  it  oflen  ìnjures  the  ulnar  nerv< 

In  both  varictifs  of  supracondyiar  fracturc  the  diagnoiùs  from 
dislocation  is  easily  made  (i)  by  the  crcpìtus,  (3)  by  the  immediate 
rccurrence  of  the  delormity  whcn  reduction  is  made.  (ireat  care  ahould 
bc  cxcrciscd  in  the  cxaminatìon  not  to  ìnjurc  the  vcsscls  and  nerves. 
Spicules  wilh  sharp,  cutting  edgcs  are  common.  The  sarac  advice 
applies  to  the  dctcrmìnation  of  possiblc  ncrvc  Icsions  In  this  fracture 
before  setting,  as  has  been  given  in  regard  to  ìnjurtes  at  the  shoulder. 
1 1  is  better  to  examine  for  and  dcmonstratc  a  possiblc  ncrvc  lesion  Iwfore.^ 
treatment,  rather  thnn  to  have  the  patient  demonstrate  it  afterwar(l.fl 

2.  Separation  of  Epiphyses. — Tbesc  occur  in  children  from  direct 
vìolencc  or  hypertension.    The  possibilitics  vary  with  the  agc  of  thoj 
patient  (Fig.  70). 

There  are  four  pointa  of  ossification: 

1.  Capitellum,  appears  at  two  years. 

2.  Internai  condyle  aiJiwars  at  Ilvo  years. 

3.  Trochlea  appears  at  1 1  years. 

4.  Extcmal  condylr  appcan  at  13  to  14  years. 
The  centers  compri^ing  the  trochlea,  capitellum  and  extemal  coi 

dylc  blcnd  togethcr  and  unite  with  the  ^liaft  at  1 6  to  1 7  years.  It  is 
blendcd  epiphysi»  which  is  moftt  often  (ound  separatcd.  After 
eighth  ycar  a  displaccmcnt  of  the  capitellum  and  cxtemal  coodylf 
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may  occur.    Aflcr  the  tlurlctnth  year  iherc  are  oidy  pcwsible 

tliyseal  separations  of  the  thrce  coal»ccd  nuclei  (extemal  epicon- 
dyle,  capitellum,  trochlea)  and  the  internai  cpicondyle. 

From  the  sixtecnth  or  scvcnteenth  ye»r  and  up  to  the  eightecnth 
or  nincleenth,  oaJy  cpiph>'scal  separation  of  the  internai  condyle  Ì8 
possiblc.  Up  to  the  eightecnth  vfar  whcn  there  i-s  a  fraclure  in  the 
neighboThood  of  the  elbow-joint  the  chance*  of  ita  bcing  epiphyseal  are 
about  25  pvr  cent. 

Separation  of  the  epiphysìs  may  he  purely  inlra-articular.  The 
fragments  may  go  forward  or  backward  aceordìng  lo  the  direction  of 
the  force.  The  capsule  is  sometimes  torn  and  the  fragment  is  found 
outside.  A  portion  of  the  diaphysis  raay  adhere  to  the  cpiphy*is, 
epiphyseal  separation»  are  oCten  assocìatcd  with  fracturcs  cithcr  of  the 
epicondyle  or  of  the  epitrochtea.  In  thcse  cases,  of  coursc,  the  frag- 
men  tfi  are  found  oul«ìÌde  of  the  joint .  On  cxaminatìon  of  the  cibow  thcre 
VÌI)  he  found  abnormal  mobility  to  both  sìdes  laterally  as  well  as  forward 
and  backward.  Cicpitus  when  prcscnt  i&  always  soft  in  character, 
but  it  is  oftcn  abscnt.  The  X-ray  examination  is  indispensable  to  show 
tbe  cxact  poinU  of  fracture.  WiLhout  thi»  Ihc  agc  of  the  patient  may 
give  the  due  as  to  what  has  happcned. 

3.  Fractures  of  the  Internai  Condyle  (Trochlea)  and  Epicondyle. — 
These  gcncrally  occur  between  the  ages  of  to  and  20,  and  a&  indicated 
above  are  separations  of  the  epitrochlea  epiphysis  wiih  or  without 
some  of  tJie  diaphj-sis  attached.  The  ulnar  nen--e  is  often  ìnjured 
by  the  (ragment.  either  through  pressure  or  by  cutting. 

Fratture  oj't/t^  htttrnai  Cofulytc  t's  Ccmvt&n  in  Adulti. — The  line  of  the 
fracture  begins  at  the  inner  border  of  (he  humenis  and  pas&i-s  ibrough 
the  olemnon  fossa  and  the  trochlea,  but  may  extend  across  into  the 
capitellum. 

Displacement  occurs  upward,  inward  and  backward.  The  ulna 
nio-cs  with  the  fragment  and  usually  takes  the  radius  with  it.  If  the 
force  ts  suflicient  the  forenrm  twisis  inward,  toward  the  body  and  hangs 
hclpless,  giving  the  appcarance  of  a  dislocation,  but  without  fixation, 

Isolated  fracture  of  the  trochlea  may  occur  as  an  indcpcndcnt  lesion. 
The  fragment  lies  loose  in  the  joint  and  h  discoverable  by  the  X-ray. 
DÌagtiosxs.—\Tì  the  examination  the  three  bony  poinu  are  found  cut 
of  line — the  finger  oa  the  internai  rondyle  bring  postcrior  and  high 
•bove  the  horizontal  Une.  Latcral  mobility  of  the  forearm  to  the  inside 
i»  mmrked,  and  if  the  swelUng  is  not  too  grcat  the  brolcen  fragment  can 
often  be  caught  betwcen  the  thumh  and  fingers. 
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4.  Flracture  of  the  extemal  condyle  ìs  the  most  f(rt|ucnt  uf  ali  the 
fraclurcs  about  the  elbow.  and  is  the  common  accident  of  childhood. 
comparinj;  unth  the  Collcs'  of  adults.  It  ì&  produced  (a)  by  falls  upon 
the  hand.  the  force  being  transmittcd  through  the  radius  dircctly  against 
the  capitellumi  {ò)  fatis  on  the  elbuw  in  sudi  a  way  Uia.t  the  olccranon 
is  driven  against  the  capitdluni,  («)  direct  violcncc  applicd  to  the 
condyle,  1 

The  epicondyle  is  rarely  fracturod  alone  and  thìs  by  direct  violcncc. 
It  need  not  be  considcred  apart  from  the  condyle. 

In  most  cu-ses  the  line  of  fracture  befpns  a  bove  the  epicondyle  and 
passes  oblìqucly  doiMiward  and  inward.  taking  the  wholc  of  the  capitel- 
lum  and  a  portion  of  the  trothlva.  The  ann  rotatcs  inward  carrj-ing 
the  fragmcnt  forward  nnd  upward.  The  rotation  cf  the  fragment  Ìa 
often  exccssivc,  somctimes  as  much  os  180  degrces,  and  a  partial  djs- 
loeation  of  the  ulna  often  h  found  with  it.  whon  the  furce  has  been  ap- 
plied  to  the  oletranon.  A  fracturt-  of  the  ulecranun  is  also  often  found 
ussodatcd  and  the  internai  tateral  ligaments  are  often  torn  acro&s. 

In  the  cxaminatìon,  the  ihree  bony  points  are  out  of  line,  the  ex-' 
terna)  tondylc  usually  found  highcr  and  forward  of  its  norma!  position. 
The  carrying  angle  is  increased  and  the  arni  can  bc  easily  adducted. 
The  fragment  can  usually  be  taken  bclwcen  the  fingers,  but  crepitus  is 
noi  always  casily  obtained  owing  to  the  rotation  of  the  tarli lagc-covcrcd 
surfacc  against  the  line  of  fratture  oti  the  humerus.  The  arm  ofien 
caonot  bc  flcxcd  abovc  a  rìght  angle. 

The  musculu- spirai  ner\-t.-  whidi  passeit  direclly  in  front  of  the  capì- 
tellum  Ì5  often  subjected  to  pressure  or  injurc<i.  the  position  of  the! 
fragments  in  front  of  the  joint  locks  the  joint.  preventing  the  movemenl 
abovc  a  rìght  angle.     Thisatlordsoneof  themont  important  indicationS' 
for  treatment. 

5.  T-  or  Y-shajwd  fracturcs  (Figs.  6^^-64)  into  the  joint  resemble] 
in  most  respects  the  supracondylar  fracturcs,  hut  are  produced  by  a| 
greater  force  and  are  often  compound.  In  the  examination.  however.l 
the  outer  bony  points  (epicondylcs)  are  found  widely  .-icparated  and  the  ' 
olccranon  is  3unk  more  or  Ies8  betwecn  ihcm.  Latcral  movemcnts  of 
the  elbow  are  frcc  in  both  dircclions,  and  the  fragments  often  can  bc 
graspcd  and  movcd  scparately.  An  X-ray  is  most  dcsirable  unle»s  ' 
the  open  operatton  is  dccidcd  upoa  at  once.  This  ìs  one  of  thi.-  most, 
difGcuU  ut  the  elbow  fr&ctures  to  treat  wilh  good  functìonal  result. 

6.  Kraciuresof  theolecranon  occur  from  direct  violcnce.  rarely  fr 
muscular  action.    One  of  the  jiu  jìtsu  tricks  somctìmes  resulls  ini 


FRACTl'HES  AT  TUE  ELBOW 


racturc.  The  left  wrisl  of  an  opponent  is  grasped  by  the  left  band  and 
sirongly  pronated  as  it  is  jerkcd  forward  wlicn  a  blow  Eroin  the  right 
fisi  oa  the  elbow  dislocatcs  the  joìnt  or  brcaks  the  olecranon. 

H>percxten£Ìt)n  ironiolheraiusesorby  afall  upnn  Uiehund  wìth  the 
cxlcndcd  may  also  rcsult  in  fraclurc  of  the  olecranon.     Produccd 
this  way  the  fracturc  is  oflca  associated  with  a  forward  dislocation  of 
the  ulna  and  radium. 

This  fracturc  usunlly  occurs  in  the  middle  but  may  occur  at  any 
poìntaiong  the  proress.     Scparationsat  thecpiphysismayoccur.     The 

Icpiphysis  uniics  with  the  shait  at  about  the  sixtcenth  year. 
I  The  fntgmcnt  may  l>c  closely  hcid  by  the  muscular  and  tendinous 
^tIlchmc^t.'^3oaii  toallnw  little  ìf  any  separai ion  (Fig.  g2),0T  thcscmay 
he  extensively  torn  and  the  fragmcnt  drawn  upward  by  the  tonJcily  ot 
the  triceps  (Fig.  93).  In  this'  case  the  lacerated  attachracnts  foid 
in  betwcen  the  (ragraent  and  the  ulna,  and  repo&ilion  is  difficult  or 
impossiblc.     Non-union  may  result. 

In  the  exatnitiation,  pain  on  pressure  over  the  site  of  fructure,  and 
paio  on  extension  with  inability  to  complctcly  cxtcnd,  are  found. 
Whcre  there  is  much  laceration  of  the  attachments  and  wide  separatìon 
of  the  fragmenl.  abiliiy  to  cxteiid  may  bo  nil.  Flexiun  h  possible  and 
Ihc  arra  may  extcnd  from  ìts  own  wcight.  Swelling  may  be  markcd, 
the  bursa  pouchìng  uut  enormuusly  with  blood,  but  the  fragment  can 
^Bftcn  bc  graspcd,  and  the  ruIcus  felt. 

^"  Associated  with  tJiis  injury  onc  may  find  C')  dislocation  forward 
of  the  ulna  and  radìus;  (3)  fracture  of  the  head  of  the  radius;  (3)  frac- 
ture  of  cartilaginous  portions  of  the  condyles  of  the  humerus  which  may 
bc  left  free  in  iht  joint. 

7.  Fracturc  of  the  curonoid  process  as  an  isolated  injury  is  rare, 
but  »  morcoften  found  B»socìatod  with  otbi-r  injucìes  about  the  clbow, 
cspcdally  posterior  dislocation  of  the  ulna.  The  fragment  detached 
is  unially  small  and  ìs  pulled  up  in  front  of  the  joìnt  by  the  brachiali^ 
which  is  attached  tu  it. 

In  the  cxamination  it  is  seldom  felt  on  account  of  ìts  small  %he  but 
ils  presene»-  may  bc  suspected  by  an  othcrwisc  uncxplaincd  intcrfcrencc 
with  forced  tlexion.  Pain  on  pressure  is  felt  aboul  an  Inch  above  the 
juÌDt,  and  is  increased  by  flcxion.  If  much  of  the  processi  is  gone  the 
posterior  dislocation  recurs  easily.  An  X-ray  wili  confimi  the  diagnosis. 
pmvided  it  is  laken  with  special  refcrcnce  to  the  fragment  whieh  is  small 
ami  eiLvily  over^haduwcd  by  the  dcniter  bone  against  which  it  must  not 
be  prujccttfd. 
4 
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8.  Fractureft  of  the  head  or  neck  of  the  rach'us  are  not  uncommon. 
They  foUow  falls  upoa  the  band  and  occur  as  isolateti  injuries  as  well  as 
a&sociated  wilh  othcr  injuries  about  the  joint.  Tht-  head  may  Iw  (i) 
split  (fissure)  and  the  fraijments  remaìn  in  place,  or  (»)  a  grcater  or 
less  portìon  vi  the  head  may  bc  fratturcd  obliqucly  ìnto  the  shaft,  or 
(3)  the  fracture  may  take  place  Ihrough  the  necit,  which  may  or  may  not 
beìmpacted  (Fig.  90). 

Whtrc  a  i)iecc  ìs  split  from  the  head  it  may  dislodge  into  the  joint. 
A  larger  porlion  with  the  biceps  attachment  may  he  pullcd  up  in 
front  ot  the  joint.  If  the  fraclurc  occurs  bctwccn  the  biceps  attach- 
ment and  the  head  (neck)  the  lower  fragment  is  pulled  up  1>y  the  biceps, 
and  tho  upper  fragment  (head)  rotates  upward  and  a  little  outward. 

In  the  examinalion  paia  on  pressure  over  the  upper  end  of  the  radium 
b  marlied.  If  a  tlssurt:  tlie  head  stili  rotates,  bui  if  the  fragment  ìs 
dctached  it  cscapcs  from  the  annular  tigamcnt  and  does  not  rotate. 
Sometimcs  crepitus  can  be  obtaincd  on  rotallon.  The  projccting  end  of 
the  upper  fragment  can  somctimc*  bc  felt  in  front  of  the  joint.  Flcidon 
U  incomplete  and  very  painful.  Kotation  paìnful.  The  X<ray  will 
show  the  lesion.  bui  ma-it  be  taken  with  special  referena'  to  thìs  lesion. 
A  fìssurc  will  oftcn  bc  hidden.  Late  pictures  are  often  obscured  by 
excessìve  callus  furmation.     Pcrmancnt  Iosa  of  rotatinn  oftcn  foDoTTS. 

Dislocation  of  the  ulna  and  radius  occur  most  frequently  in  children 
and  yuunf;  aduits  from  falls  on  the  hand,  sometimes  from  direct  blow«  on 
the  elbow.  and  must  be  considered  in  the  dìagnosis  of  elbow  injuries. 
The  bones  may  go  together  forward  or  backward  of  the  humerus,  or 
laterally;  or  they  may  be  dislocated  divergently,  the  ulna  backward  and 
the  radius  forward  or  to  the  fàde,  the  radius  to  the  outer,  and  the  ulna 
lo  the  ifincr  side. 

Dtslocntion  of  the  radius  alone  takes  place  commonly  in  young 
children  by  liftinn  Ihcm  by  the  arms.  and  is  a  common  complicalion  o£ 
fracture  of  the  ulna  iit  the  upper  third,  and  of  fractures  nbout  the  joint 
produceil  by  direct  viulcnce.  The-se  disiocations  are  considercd  else- 
where,  but  muftt  bc  kcpt  in  mind  in  the  considcration  of  ali  fractures 
about  the  joint. 

9.  Fracture  of  the  ulna  in  ita  upper  third,  with  dislocation  of  tlie 
head  of  the  radius  forvard  is  a  common  injury.  It  ìs  the  result  of  direct 
violencc.  It>  imporKina;  i.s  sugge^twl  by  the  frcquency  with  which 
the  dislocated  head  of  the  radius  is  left  undetected  unti!  rcvcalcd  by  the 
atlempt  lo  flex  the  arm  after  tbc  ulna  ìs  rcuniled  (Fig.  joq). 

Complications  of  injuries  about  the  elbow  are  many.     The  swcll- 
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ìng  sotnetimes  l>ecoin«  so  grcat  as  to  impcrìl  thv  intcgrity  of  the  arm 
bclow,  and  is  due  primarily  to  hemorrliage  iiito  the  tìssues  and  throin- 
bosis  of  the  vcins.  wilh  rcsuUing  ocdcma,  btebs  and  bullx.  In  thcsc 
cases  multiple  indsions  or  the  open  treatment  provide  the  necessary 
dninsge.  the  drculatìon  in  the  parls  below  h  restorcd  and  the  swelUng 
disappcars.  The  artcry  is  sonnetimcs  toro  and  more  often  occluded  hy 
tight  >plint$. 

Vi^kman's  coHlrarUtre  is  the  immediate  rcsult  of  nipturc  or  com- 
ression  of  the  arter>*.  It  mayoccurlfter  any severe  injuryin  the  vicin- 
ìty  of  the  elbuv,  and  may  he  due  to  the  injury  itsclf  or  tu  injudicious 
sabscqucnt  treatment.  It  has  been  found  in  cases  where  neìther 
splints  or  bandages  wcre  used,  the  brachial  artcry  bcing  toro  by  a  con- 
dylar  fracture,  but  it  undoubtcdly  has  more  oftcn  followcd  the  injudi- 
cious applicatioo  of  sphnt&  which  haw  scrvcd  to  occlude  an  otherwisc 
open  artery.  In  the  latter,  it  is  uaually  found  associated  with  pressure 
sloughs  on  the  front  of  the  forearm  near  the  elbow,  and  the  sloughing 
may  cxtrnd  to  the  bones.  The  ulnar  has  bcen  known  lo  slough  in  its 
cntirety.  The  coadìtion  ìs  a  serious  one  for  it  quìckly  ìnvolves  the  in- 
icgrily  of  the  arm  and  permancntly  impairs  ìts  ustfulncss. 

Volkman'j  paralysis  Ìs  an  ischjemic  myosìtis.  There  is  no  doubt 
of  a  nervc  invoivement  in  the  majority  of  cases,  although  it  was  Volk- 
man's  contention  that  the  muscles  onlywere  involved.  U'hen  the 
blood-supply  of  the  arm  is  shut  off  the  muscle  substance  coagulates  and 
an  caudate  into  ils  substance  occurs.  causing  a  contraction  of  the  musctc 
similar  to  rigor  mortìs.  This  rigidily  is  mark«d  from  the  first,  differen- 
tiatìng  it  from  the  contracUons  due  to  nervc  Icsions  alone,  which  come 
i  on  late.  The  ischemie  muscle  is  slowly  replaced  by  scar  tissue  and 
^—contracts.  L'nless  remedied  early  the  contraction  n-mains  as  a  pernia- 
^Bcnl  IcsiOD. 

^H  The  effect  on  the  nerves  ìtt  similar,  but  comparatively  few  «bser- 
^^^alions  bave  bccn  madc  of  the  early  lesions.  I.aler  the  median,  ulnar 
and  intcrosseouii  havc  been  found  cmbwlded  in  scar  tissue.  smallcr  thun 
I  normal  and  cvidently  atrophied  by  pressure.  Relief  of  pressure  by 
^■dis^eclion  of  the  scar  tissue  has  been  foUowed  by  recovery  of  nervc  func- 
^ftion  in  thcsc  cases  so  thal  it  is  cviilcnt  thal  the  intcgrity  of  the  nervc 
^Bbas  not  been  lost,  as  ìs  the  case  with  the  muscle  subt^tance.  This  i&  of 
importante  in  considcring  the  subscqucnt  treatment. 

The  yyin^tóiii,T  come  early  and  are  severe  (Fig.  97).  Paio  in  the  band 
and  arm  is  alraost  intolerablc,  swclling  great,  and  the  skin  bccomcs  pur- 
ple  and  covered  with  blelw.    !f  the  occlusion  of  the  artery  is  tiot  re- 
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licvcd,  the  hand  within  24  hours  assumcs  the  daw-likc  appcarancc  which 
Ì3  iubsequently  found  to  bv  characterìstic  of  Ihe  lesion.  and  especially 
where  tight  splitib;  have  acted  as  the  causr,  the  sktii  and  untltrlyinji; 
parts  are  found  nccrotic. 

The  flcxor  rausdts  on  the  ulnar  side  of  the  foreann  are  chicfly 
ìnvolvcd  (Fìg.  lOi).  Tlicir  condition  HUggcsbi  post-raortem  rigidity. 
The  tingcrs  may  be  flexcd  lìghtly  inlo  the  jwilm.  or  if  the  extensors  are 
ìnvolved  the  two  tenninal  phalangis  will  he  Ilexe<!  and  the  pruximal 
extended,  with  the  wrisl  parlly  tiexed. 

If  the  ncrvfs  havc  bccn  involvcd  primarily,  loss  o(  sensation  in 
their  tlìàtrìbutioD  will  be  found.  Secondary  tnvolvement  of  the  ncrves, 
usually  the  ulna  or  mcdian.  takes  place  through  thcir  comprcssìon  by 
scar  tÌS5ue  as  alreiidy  noted.  In  the  examination  of  these  case*  the  sen- 
sation of  the  arni  should  bt*  chartcd  so  that  a  record  can  be  kcpt  of  any 
chanjies^ 

The  iater  stages  of  Volkmann's  contracture  are  easily  followed.^ 
The  muscle»  alrophy  and  contract  until  they  are  mere  hands  of  librous 
tissue  and  the  arm  a&sumes  the  positìon  shuwn  in  Flg.  i03. 

By  forcihly  tlexing  the  wrist  the  tingcrs  can  be  cxtended  more  or 
le5s.  while  by  forcibly  extending  it  they  become  more  tightly  llexcd. 
The  arm  may  he  pronated  and  incapablc  <if  supination. 

Treatment  in  the  early  stage  should  bc  directcd  toward  freeing 
(he  circulalìon.  Pressure  by  fragmcnta,  splìnts  and  bandages  should  be 
remavcd  a»  early  as  the  condition  h  suspectcd.  In  ali  elbow  injuries 
ÌD«peetion  should  bc  madc  at  ìntcrvals  of  a  few  hours  for  the  first  two 
or  ihree  da>'s.  ami  the  splinis  removed  or  loosened  al  least  once  every 
J4  hours.  when  the  muscles  can  be  tnoved  and  massaged  if  necessary 
and  ali  Joints  movcd. 

IfmuchswoUcnand  theinlegrityuf  thearmappearstobeinquestion, 
multiple  small  inrìsions  Ìnto  the  soft  parts  will  relieve  the  (edema 
and  venous  congc^tiun.  Anastomosis  of  the  artery  may  be  allempted 
if  ìt  U  founii  cru.ihed.  Rcmoval  of  the  dot  from  an  ocdudwl  artery  is 
possible  and  dircclly  suggestcd.  Massage  of  the  muscles  may  serve  to 
rclieve  thrm  u{  the  exlrenie  tcnsion,  cspcrialty  when  ìt  la  combined 
with  multiple  small  iacisìons  imo  thtnr  substancc. 

Latt-r  treatment  depends  upon  the  Icngth  of  lime  which  has  elapsed, 
the  dcgrec  of  cicatrÌKatÌon  and  contraction,  and  the  extent  of  the  ncrve 
involvemcnt.  The  carlicr  the  treatment  the  iK'ttcr  the  re^iults.  Partly 
titatrized  muscks  can  be  revived  and  the  restoration  ttf  the  integrity 
of  the  nervcs  i$  often  followc<l  by  «uqirising  rcsults.    Without  treat- 
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meni  ihe  corwiìtion  ìs  hopeless  and  asi  a  nile  gocs  from  bad  tn  worsò. 
In  the  treatment  oi  thclatc  cascs  it  is  the  first  esscntial  lo  (ree  ali  ìm- 
prisoned  ner\'es  from  the  scar  tissue.  Icavìng  them  free  or  imbedded  in 
falty  shcaths  so  n*.  t<>  ìiusurc  Llieir  integrity. 

The  contractions  can  bc  dcalt  with  in  various  vrays.  The  most 
succcsiful  is  the  method  uf  Robert  Jones  and  depend»  upon  the  fact 
that  when  t  he  wrist  is  fuUy  flcxcd  the  iuig<.Ts  can  l)c  more  or  less  ex- 
tended.  In  this  position  tronsplints  areattached  to  the  lingcn;,  ht^in- 
ning  wilh  the  distai  joint.s  and  thi- band  ìsthenexteaded  with  the6ngers 
imprìsoned  until  the  contractural  elasticìty  of  the  distai  joint  is  lost. 
The  nexi  joint-s  ])roxÌm»IIy  art-  thcn  included,  and  the  contracted 
band  ìs  gradually  unfolded  and  cxtcndpd  until  thcrc  is  no  longer 
any  tendcncy  to  contract.  This  takcs  maoy  vreek*,  bui  gives  a  good 
functional  result. 

Rapid  strctchinf;  of  these  muscles  under  an  anxsthetic  is  not  satis- 
faeton-,  and  cvcn  when  reix-alcd  many  times  often  (ails  to  remedy  the 
coniractìon.  Drehmann's  procedure  in  which  the  arni  is  opened  so  as 
to  exposé  ali  the  affcctcd  muscles  antl  nerves  is  of  value.  The  nerves 
are  diisected  oul.  as  wcll  a»  the  muscles,  from  the  envcloping  scar 
tissuc.  The  muscles  are  Icngthened  by  nicking  them  on  either  side, 
until  the  contractìon  is  overcome  and  the  finger,*  tan  he  fully  extended. 
The  lendons  of  thosc  mu<iclcs  which  are  musi  invulved  are  then  divided 
at  the  wrÌ5t  and  unitcd  lo  the  tcndons  of  hcalthy  mu.^cles. 

Other  mcthods  of  treatment  cunsist  in  lengthenìng  of  the  contracted 
tendoRs  and  shortcning  of  the  bones  of  ihc  forcarm  to  compensate  for 
the  contracture.  The  latter  is  difiìcult  and  unsatisfactory.  The 
former  gives  a  fair  numbcr  of  sutcesses.  Myotoniy  of  the  muscles 
has  been  successfully  done  by  Bradford.  Passive  movcmcnts,  mas- 
sage,  ami  eleclridty  must  follow  the  operative  measure^t  in  order  to 
obtain  the  beat  functionaj  results. 

Le*ions  of  the  nerves  occur  intlependcnlly  of  inlerference  with 
thecircularion.  Contraeteci  intoasmatl  spare  atlhe  bend  of  theelbow, 
tbey  art  frequently  ail,  torn.  pent-trated  by  spicules  or  compressed. 
The  mcthfMl  of  examinution  has  tMi-n  alrciuly  descrih(;il.  The  integrity 
of  the  nerves  is  easily  proved  or  disproved  by  following  out  the  perì- 
pheral  ilistributìon;  the  median  and  ulna  are  most  ofttrn  involved,  but 
it  13  to  be  home  in  mind  ihal  a  pori  ton  only  of  the  nerve  may  he  cut  and 
iti  distributive  functions  only  partly  inierfered  with. 

Treatment  of  the  injurìes  aboul  the  elbow  must  be  consìdered 
tojtether  and  individually.     Normal  movemeots  of  the  elbow,  with 
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pTonation  and  supinalion  of  the  band,  with  rctrntion  of  the  carrying 
angle  and  the  normal  contour  are  the  des:dera.ta,  in  the  order  named. 

A  pcrfctl  rosult  has  hccn  dctìncd  as  "onc  in  whìch  the  full  and 
nonnal  range  o(  motìon  is  the  sequel  of  (he  treatment  of  a  fraclure  of 
the  elbow."  According  te  the  treatment,  "perfcct"'  rcsults  havc  varied 
from  18.5  to  &i  per  cent,  of  the  cases  treated  where  large  groups 
bave  been  con-sidered. 

It  is  a  tnattcr  of  importancc  whcn  ali  of  thcse  caimot  bc  obtfùned 
lo  know  what  to  sacrìfice  when  there  a  a  cbcùce,  where  the  motion 
which  can  be  securcd  should  bc  locatcd,  and  what  defoimiiics  are  con- 
sùtent  with  good  functional  results.  On  account  of  the  uncertamty 
of  the  exact  lesion  in  many  cascs  during  lliv  stage  of  swelling  it  is  desir- 
ablc  to  adopt  a  nicthod  of  treatment  which  will  give  good  resulta  as  to 
motion,  wbtlc  nvoiding  as  much  dcfonnity  a.s  possible.  Such  has  been 
found  in  treatment  by  the  dcxed  and  acutcly  flcxcd  position. 

Treatment  in  the  acutcly  flexcd  posìtion,  origtmited  by  Jones  of 
Liverpool  and  cxpanded  by  Ashurst  under  the  term  hyperflexlon,  has 
given  the  largest  pcrcentage  of  perfect  results.  This  originai  treatment 
has  becn  modilk-d  by  ia)  rcducing  the  tcrm  of  immolnli/alion  and  (b) 
the  early  use  of  passive  motion  and  massage. 

The  rationalc  of  this  treatment  is  st-en  when  a  broad  vievr  15  taken 
:  elbow  fractures.  Most  of  them  are  oblique,  with  the  tendency  of  the 
fragment  to  go  backward  and  upward,  and  to  rotate  according  to  the 
"  bang"  of  the  forcami.  Attachcd  by  ligaments  and  musdes  to  the 
forearm,  the  frcigmcnts  move  in  accordance  with  its  positìon,  so  Uiat  the 
control  of  the  lever  action  of  the  forearm  bccomcs  the  chicf  problcm  in 
the  treatment.  The  fragments  inay  be  completely  reduced  and  the 
normal  contour  rcstored,  but  a  slight  variation  of  the  forearm  in  adduc- 
tion  or  abduction  pulls  them  out  again.  Maintenance  of  the  foreann 
in  the  proper  posJtìon  when;  extended  or  partly  flcxed  h  dìlTicutt  oa 
account  of  the  fact  that  the  piane  of  movcmcnt  of  the  forearm  does  not 
coincide  with  the  piane  uf  the  upper  ann.  When  the  forearm  is  cx- 
lended  from  the  jKisìtion  of  e^ttreme  flcxion  the  band  movc.s  through 
the  arcof  acirclcuntilìn  complete  extcnsion  the  forearm  mnkesan  angle 
of  10  to  15  degree*  with  the  upper  arm.  This  has  been  already  de- 
scribed  as  the  carrving  angle,  and  is  dependent  on  the  faci  that  the  axis 
of  rotatJoQ  about  the  trochtca  is  not  at  a  righe  angle  lo  the  shaft  of  the 
humcrus.  This  varie»  in  difTerent  individuala  and  in  the  arms  of  the 
same  individuai.  It  is  evidcnt  thcn  that  if  the  arm  is  to  be  set  In  exten- 
sion  it  cannot  be  set  straigbt  but  must  be  set  so  that  the  carrying  angle 
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13  ivsiored.  This  h  un  unknown  quantity  and  can  only  he  estìmaied. 
A%  the  arm  l's  flexed  Ihe  angle  disappears.  but  not  pari  passu,  and  the 
quotion  of  pronation.  supination  or  the  half  and  lialf  iwsilion  comcs  in 
IO  complicate  it,  but  in  the  acutely  flexed  position  the  piane  of  the  forc- 
ami coincìdcs  with  the  piane  of  ihc  upper  arm.  The  puU  of  the  distrib- 
uting  muscles  and  ligaments  is  lost  through  relaxation  of  ali  of  them 
Mccpt  the  triceps,  whosc  broad  tendon  and  its  aponeuroeis  cxtcnds 
afx>und  the  fragments  and  lends  to  hold  them  firmly  in  the  reduced 
po&iliun.  The  lever  action  of  the  forearm  is  in  this  pusition  eaaily  con- 
tmitcd,  and  abductìon  or  adduction  prevcntcd  by  holding  it  in  line 
with  the  humerus  whìch  act:»  as  a  naturai  splint. 

Under  an  anicsthctic  ihc  fragments  sshould  bc  reduced,  as  accuratcly 
as  possible.  and  it  is  best  in  doing  this  to  put  the  ami  through  the 
movements  of  reducing  a  dislocation.  The  arm  shtmld  be  exiended 
with  some  force,  pressure  bcing  made  over  the  head  of  the  radìus.  and 
then  flcx«d  Io  the  acute  po&itìon,  paying  e^peciat  attention  to  the  posi- 
tion of  the  head  of  the  radium;. 

In  the  hyperllexfd  position  the  fragments  can  ottrn  be  comptetely 
reduced  and  the  arm  ììxlh]  in  Ihbi  jHiìiition.  This  is  donc  byintierting 
threeor  four  layers  of  ganze,  well  covered  with  talcum,  in  the  bend  of  the 
elbow.  Thcn  with  a  ganze  or  muslin  roller  the  band  is  biindagcd  and 
the  baodage  extended  up  over  the  wrist  and  lower  tUìrd  of  the  ulna, 
which  is  first  covered  with  a  layer  of  linclte  or  absorbcnt  cotto»  (with 
talcum). 

The  forearm  Ì3  then  held  fJcxed  upon  the  upper  arm,  the  axis  of  both 
cotnciding,  and  the  forearm  supinated.  the  thumb  pninting  outward. 
The  bandage  is  thcn  passed  around  the  upper  arm  and  back  over  the 
rcarm,  sccuring  the  two  finnly  togcther.  A  picce  of  adhcsivc  is  applicd 
ititside  the  bandage^  high  up,  for  better  serurìty-  The  most  acute 
flexion  which  can  bc  obtaìacd  ìs  uscd,  but  ihe  radiai  pulse  must  oot  he 
obliterated.  The  angle  wiU  range  from  20  to  45  degrees  according  to 
the  swelling. 

An  X-ray  cxamlnatton  of  the  cibow  shouid  bc  madc  as  »oon  as 
racticable  io  corrcct  errora  of  setting. 

The  Icngth  of  ttme  in  whìch  the  arm  shouid  bc  kcpt  in  this  position 

WiU  viry  with  the  condition.     It  is  wise  to  release  the  bandage  and 

low  any  obstruclìon   to  the  drculation  to  be  determincd  at  the 

of  34  hours.    This  can  be  done  with  but  slight  relaxation  froro 

the  acutely  firxed  position.    Blebs  libali  bc  opcned  and  the  gauze  in 

bend  of  the  elbow  replaced.    After  four  or  fivc  days,  as  the  ftweUing 
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bei^ìns  to  disappear,  the  motion  is  increased,  proper  support  lo  thi 
arni  bcing  givcti,  and  gcntlc  massagc  used  to  prcvcnt  joint  stiffncss  and 
to  relax  muscic  &pasni.  1 

This  should  bc  donc  without  an  anarsthctìc  and  alway*»  -vithin  ibc 
limil  of  pain.  The  shualder.  vinsi  and  Tinger  joiiits  sliould  ali  bc  movcd 
and  tho  maasajjc  cxtcndcd  lo  the  musdes  of  the  ami  and  foroarm.  Ali 
painful  inovemetits  are  to  be  avoided.  As  most  tif  the  case5  are  in 
diildrcn,  pain  mu.sl  bc  carefully  avoided  in  ordrr  noi  lo  cxtiic  spasm 
of  the  musclcs  and  a  sirugglc  which  may  result  in  displacenient  o( 
frugmcnts.  ^1 

Vofuntary  motion  of  the  shouldcr,  wrist  and  finger»  are  to  be  en-^ 
couragcd  from  the  first,  and  of  the  elbow  after  the  first  weck.     After 
the  third  week  at  leaKt  half  thv  normal  motion  shouid  be  passìvely 
present  in  the  clbow,  and  the  patient  cncouraged  to  U3e  the  musdes  as 
much  as  ]]ossibIi'  tu  prcvenl  atrophy. 

After  each  treatment  the  arm  is  returned  to  its  originai  positìon 
in  hypcrflcxion.  After  the  third  weck  the  arm  shouid  be  rclcased  during 
the  daytime,  bui  the  handages  reappUcd  during  the  night.  After  the 
fourth  week  batidages  can  he  dispeiìsed  wjth  allo^jt-ther. 

M»ttt  of  the  fraclures  ahout  the  clbow  in  chìldrcn  and  the  majority 
of  adults  can  be  treatcd  by  thi5  mctbod  with  a  maximum  of  goud  re- 
sulls.  Statistica  show  that  the  carlicr  the  maa^age  and  movenicnt  is 
begun  the  larger  the  percentage  uf  goud  resulta,  l'he  objection  to 
adhesive  next  the  skiii  in  chìtdrvn  h  the  ililfìcutty  of  frequenl  remox'al; 
forlunately  it  (Ines  the  work  equally  well  outside  the  bandage. 

Fracture  of  the  h)wer  end  oE  tJiu  humerus.  just  above  Ihc  condylcs. 
is  best  treatcd  by  an  internai  anguiar  sptint,  at  a  right  angle.  The 
lower  fragment  goes  baekward  with  the  forearm,  and  this  sptint  holds 
it  wcU  forward  and  presse»  the  upper  fragment  baekward  at  the  same 
Urne. 

Motion  shouid  be  begun  early,  in  this  as  in  ali  «ther  fractures  about 
ft  joint,  at  Icast  at  the  end  of  the  firn  week. 

Treatment  of  fracture  of  the  olccranon  alone  shouid  bc  in  the  cx- 
tcnded  posltion.  The  dcgree  of  extcnsìon  varies  wìth  the  interval  be- 
tween  ihc  fragmcnts  and  the  case  uf  reduclion.  Ali  complete  fraclures 
of  the  (ilcrranitn  open  the  elbow- joint,  and  there  h  usually  much  swell- 
ing  and  ecchymosis  inftltratìng  the  lisjiucs.  The  tendon  and  aponeu- 
rosis  of  the  trìcvps  may  hold  the  fragment  with  littlcdisplaccmcnt  when 
the  elbow  13  bent  at  a  right  angle,  and  an  internai  righl-an^lcd  tìn 
splinl  wìll  be  suflicicnt  to  hold  the  arm  much  more  romfortablc  than 
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ft  pr>sition  in  compiftc  cxtcnston.  The  Icast  angle  shouid  bc  choscn  for 
setttng  which  jòves.  dose  appo&ition. 

Plastcr  of  Paris  or  lin  splints  with  obtuse  ang^Ies  may  be  used. 
Whcrc  the  fragment  Ì5  small  and  sc-parali'on  grcat.  Ihc  jiosition  of  full 
extensiim  on  a  straighl  splìnl  (or  plasler  of  Paris)  h  best. 

Many  of  the  fractures  of  the  oleciuDon  are  com]>ound,  and  shouid 
be  treated  )ike  othcr  compound  fractures.  with  the  fullest  a^psis. 
The  compound  npcning  shouid  bc  enLirgcd  if  ncccssary  for  perfect 
drainage.  and  the  opening  utilized  for  Ihe  suturing  of  the  fragments. 
Thia  cau  Ire  donc  by  kangaroo  icndon  or  Silver  wirc  inscrtcd  subcu- 
taneously  above  and  below  the  break,  including  the  fascia  and  tendons. 
and  bone  if  ncccssary. 

Union  h  ofien  fibrou»,  rarely  bony,  even  if  the  appo»ition  is  ^ood, 
but  is  more  oftcn  bony.than  fibrous  after  suturìng.  The  splints 
shouid  he  kept  on  for  about  four  weeks.  but  shouid  be  removed  daily 
after  the  lifth  day  and  f>a.«*ive  motion  ami  massage  begun,  with  re- 
appUcation  o(  the  splints  after  cach  treatment.  The  shouidcr,  wrist. 
and  finger  joints  shouid  be  moved  passively  and  actively,  and  mutioo 
bcgun  in  the  cibow.  Kvvn  with  fìbrous  union  and  a  ron^idcrable 
final  separation  of  the  fragmt-nt,  a  guod  functional  result  is  the  rule. 
NoQ-untun  Js  not  uncommon,  due  to  tnrn  <dipi>  of  fascia  intcrvening 
bclwecn  the  broken  surface.  and  operative  treatment  is  then  indicated. 

Fracturc  of  the  coronoitl  may  requirc  s|k-cìu1  treatment  in  that 
the  fragment  may  fail  to  unite  and  may  interfere  with  the  de-tion, 
The  hyperflcxed  position  giv«s  the  best  resultai,  but  if  the  fragment 
rcmains  loose  and  interferes  with  the  JMnt  function  it  shouid  bc 
removed. 

Fractures  of  the  ncck  or  head  of  the  radius  are  both  lìCil  trcatcd 
tj)  the  hj-perflexed  position.  Pieces  of  the  head  may  iie  free  in  the 
joìnt  and  must  bc  removed  (Fìg.  88).  Passive  movcmcnts  early 
show  the  presence  of  such  and  the  desirability  of  removal. 

Prognosi^  in  cibow  joint  fractures  shouid  bc  guardcd.  The  serious- 
ness  of  the«;  fractures  is  well  known  to  the  liiìety  and  profession.  but 
the  frieods  siwuld  be  carefully  informed  of  the  possibìlilica  of  deformity 
and  Umitatìoa  of  motion.  Ner\'e  ìnjurics  also  shouid  bc  recognizcd, 
if  possible,  and  charted  bcforc  treatment.  In  a  general  way,  the  younger 
the  patient  the  bclter  the  rcsult,  and  the  quicker  the  union.  L'suaJly 
three  wecks  immobilization  in  children,  and  four  to  sìx  wecks  in  adulti 
frjves  good  union. 

The  dcformìtJes.  cubilus  varus  or  valgtis  are  unusual  under  the 
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hyperflexion  treatment,  and  are  due  to  ìmperfect  reduction.  Pro- 
jecting  bosses  can  generally  be  remo%-ed,  bui  Ibis  iliies  not  iipprove  the 
hang  of  the  arm.  N'on-union  is  vcry  rare.  Full  flcxion  and  most 
Of  the  exteiision  of  the  arm  can  be  oblaòned.  Trealmeut  should  be 
conttnued  untìl  the  maximum  motion  U  obtaìned.  Joint  bodics  may 
oeed  removal  and  nervc  lesions  sometimesi  demanJ  suture  or  electrical 
treatment  bcfore  complete  recovery  ìr  obtaìned. 

Old  fraciurcs  \ntb  defortnìty  and  limitation  of  movement  are  su^ 
ceptihle  uf  grcat  improvcmcnt  by  operative  treaimeiit,  osteotomy 
through  a  projecting  condyle,  or  both  condyles  wliere  ihey  are  tumed 
fotward,  gives  good  results. 

Transfcrcnre  of  the  are  of  motion  is  practìcable  and  casily  aecom- 
piished  in  suìtablc  cases  where  tlie  forcarra,  for  instance,  can  be  ex- 
tendcd  and  flcxcd  only  to  a  right  angle,  The  usefulncss  of  the  arm 
is  much  limited  by  inability  tu  get  the  haiid  to  the  head  or  mouth. 
By  a  simplc  rescctìon  dose  abovc  the  joint  thìs  are  of  motiun  can  bc  ^ 
tran»ferred  &o  that  the  90  degrees  of  motion  can  occupy  a  po&ition  of  ^È 
45  deRrocs  in  cxtension  to  45  dcgrecs  in  flexion,  and  thìs  without 
enlering  the  joint  or  risking  the  movement  aheady  present.  Wilh 
thìs  in  view,  a  small  rhomboid-sbaiied  piece  Ls  removed  just  above  the 
condylc,  atlowing  the  condyle  to  come  against  the  shaft  at  an  angle 
of  45  dcgrees.  The  forcurm  is  uscd  as  a  lever  to  ubtuìn  ihìs  position, 
and  after  union  the  are  of  motion  is  found  tran.sfcrrcd  to  ìts  ncw  posi- 
tion,  with  mueh  incrca&cd  usefulncss  as  a  result.  The  'UTÌter  has  used  ^È 
this  expedient  a  number  of  times  with  success.  Vnrus  or  valgus 
defonniiics  can  often  be  ihus  corrected  at  the  same  time  by  properly 
shapint;  the  rhomboid.  The  hypcrflexcd  positìon  is  of  the  greatest 
vaine  in  the  post  operatÌ\'e  treatment  of  the$e  later  lesiona.  fl 

Fracturc  of  the  surgicul  ncck  is  common  in  both  young  and  old. 
In  the  old,  it  most  frequently  follows  direct  falls  or  blows  uiwn  the      1 
upper  arm.  whìte  in  the  young  it  also  follows  falls  upon  the  rìgid  ann.  H 

Lungittidinal  scction  of  the  bone  shows  the  l'irm  cortcx  continuous 
atmost  to  the  articukting  &urface  of  the  head  oti  the  mediai  surfacc,  and  ^ 
it  is  not  clcar  at  fìr&t  sigbt  why  the  wcakcst  part  of  the  bone  should  be  fl 
at  the  "surgical  ncck."  The  nutrìent  artery  enters  lower  down  and 
runs  toward  the  elbow  and  thcre  are  no  grooves  to  wcaken  its  structure. 
Thcexplanationlies.  I  think,  in  the  "setting"  of  the  joint.  An  unusu- 
ally  lirm  capsule,  together  with  the  long  bìcep»  tendon  and  coracohum- 
cral  ligamcnt  hold  the  head  firmly  in  the  glcnoid  cavity.  Wnipped 
outside  of  ihese,  the  tcndons  of  the  muscles  from  the  scapula  add  much 
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to  the  KSJstaace.  The  lines  of  fracturc  hcre  frcquently  run  in  and 
out  between  these  reènforced  parts,  suggesting  directly  the  part  tbcy 
play,  in  protecting  the  underlyiiig  slructure. 

Spìcutes  are  common,  impaction  of  more  or  Icss  of  the  lower  frag* 
meni  ìnto  tbe  caaccUous  tìssuc  of  the  head  h  frequent.  The  wbolc 
sha/t  may  he  driven  up  into  the  head,  or  a  projecting  tongue  or  spicula 
may  impale  il  ccccntrically.  The  impaction  may  he  such  as  to  hold  the 
f  ractureci  surfaoes  apari,  as  when  a  spicule  from  the  outer  margin  of  the 
bone  is  driven  into  the  ìnner  (mcdìaiward)  portion  of  the  headi 

Whcn  not  impactwl,  the  upper  (ragmcnt  rotatcs  outward,  provìdìng 
the  tuberosilies  bave  not  been  torn  off  (Fig.  jt?).  The  lower  (rag- 
mcnt is  pullcd  ìnward  by  the  latÌ:)SÌmus  dorsi,  pcctoralìs,  and  upward 
by  the  arm  muscles  which  are  attached  to  the  »capula.  The  end  may 
ìie  in  the  axilla — subglenoid— like  a  dislocation,  or  he  dìsplaced  into 
the  muscles  front  or  back. 

Subperiosteal  fracture  occurs  in  young  children,  and  is  dìfTioilt 
of  diagnosis.  It  fotlows  a  fall  on  the  rìgid  arm,  and  thcrc  is  immediate 
inabilìty  to  use  the  arm.  Marked  tcnderness  is  found  in  the  upper 
fcjurth  of  the  humerus,  but  no  crepitus  or  abnormal  mobiUty.  Spasm 
o(  the  muscles  foUows.  An  X-ray  is  necesi&ary  for  the  diagnosis.  With- 
out  it,  the  fracture  ìs  to  be  suspected  in  a  child,  wilh  diitability  ta^ting 
for  days  and  no  apparcnt  dcformity  or  shortcning. 

Diagnosis. — ^The  head  of  the  bone  is  lirsl  buughl  in  ihe  glcnoid  cavìty 
where  it  docs  not  move  trìtb  the  shaft.  Crepitus  can  usually  be  ob- 
ined,  but  ìsnbsent  if  thereis  impaction,  or  dislocation  of  the  upper  end 
of  the  lower  fragmeut  ìnto  the  muscles,  front  antl  back.  Shortening 
may  be  sitght  or  markcd.  Paìn  on  roovement  is  great  and  spasm  of  the 
mosdes  sometimes  prevenir  the  abnormal  mobility,  which  bcromc3 
evident  under  an  anxsthctic.  Swelling  is  markcd,  hematomata  Constant 
and  ecchymoaes  ofteo  extending  to  the  dbow.  Under  an  ani-.ithetic 
the  line  of  fracture  can  sometimct  bc  found  if  the  subject  ìs  thin,  but 
in  a  muscular  man,  with  much  sweUing,  an  X-ray  is  a  aecessity. 

Sc|>ar3lion  of  the  epipbysìs  occurs  under  twcnty-fivc,  and  results 
both  from  direct  and  indircct  violcnce  as  well  as  from  tonùon  and  mus- 
cular action.  It  has  been  caused  by  lifting  a  child  by  the  arm  or  by 
pulling  on  Ihe  arm  in  childbirtb.  fn  the  older  children,  (bere  is 
immediate  inabiUty  to  use  the  arm,  with  pain  on  motion  and  pressure. 
Crepitus  not  commonly  found. 

Displaccment  may  be  slight  or  very  markcd,  as  in  fracture  of  the 
ncck,  and  the  appcarancc  of  a  disEocatton  is  oftcn  simulated. 


M 


'he  Iiea<l  oin  Ih*  felt  in  die  Kld(*><lT  ^^^^  '^^  sharp  end  of  the  lower 
fragment  can  be  fclt  under  the  front  of  the  dclloid  or  in  the  axìlla,  or 
under  the  coracoid. 

Reduction  of  the  fratture  is  followed  by  quick  recurrence  of  ifié 
deformity,  which  dìstinguishcs  it  from  a  dislotulion.    It  is  to  bc  kcpt 
in  Tiìind  that  the  epiphysis  includes  not  only  the  articular  head,  hut  also 
the  tubcrositics.     The  spasm  of  the  muRclcs  pulls  the  tubcrositìcs  up^tf 
ward  ami  the  aclicular  surface  downward.  so  thal  the  fraclured  epìphy-" 
Beai  surfaccs  do  not  come  inUi  contact  when  reduction  U  made.  which     I 
accounts  for  the  abscnce  of  crepitus.  and  the  case  of  reproduction  of 
dtformity. 

!>iFrr-RB(iTi.%t  DiAcKosis  of  Injl-kies  or  the  Sinnru>F.«  (KruNr,) 
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t  sanv  of  the  cascs,  the  epiphysìs  appcars  to  he  hel 

^  ^  Mtion  at  least  of  Jts  pcrìostcum  and  in  these  cascs  the 

Biid  die  reduction  easy.    Care  shouid  be  lak«n 

loose  from  the  head  until  ìts  cffect  is  noted.  for  th< 

«Ucb  hohls  the  head  to  the  shaft  may,  and  in  many 

l  the  reduction  by  pullìng  the  head  oui  of  line 

■Btheshaft.like  animpactcd  spìcule.     In  these 

toute  the  ami  unti!  the  head  is  rompletclylooft^ 
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ene<i  from  Ihe  shaft,  before  reduction  can  he  obtained,  and  an  operative 
procedure  h  oflcn  ncccssary  lo  sccure  proper  replaceraent.  Interfer- 
encc  wiih  the  growlh  of  the  arm  follows  a  scparation  at  the  epiphysi^. 
Thìs  is  slight  where  the  reduction  h  perfect,  but  malpoititìon  resulta  in 
loss  of  growtJi,  and  is  one  of  the  factors  calling  for  operative  interfcrcncc. 
CompUcations  are  Many  and  Serious.— (i)  The  fratture  niay 
lake  place  after  the  head  Ì!<di<i1ocatcd,and  thisappUes  toallfracturcsof 
tbe  upper  humerus,  but  commonly  the  break  occurs  at  the  surgical 
ncfk.  with  onc  or  both  tulwrosities  larn  away  (Fig.  45).  (2)  The 
vtiscla  in  the  axiila  may  be  cxtensivcly  toro.  Karely  the  axillary 
aitcry  is  toro.  If  the  tcar  pcnirtralcs  ihc  lumen,  the  radiai  pidse  dis- 
appears  and  a  huge  hematoma  quictly  forms  in  the  axìlla.  If  the 
coats  are  nickcd,  an  aoturysm  may  rcàult.  The  vesscl  may  be  twìstcd, 
and  thrombosis  result.  The  cìrcuniflex  uno  subscjipular  arterìtìs  may 
also  be  ìnvolvcd.     More  frcquently  ihe  axillary  veins  or  lar^e  branche» 

,sufTcr.     llicn  swclling  in  the  axilla  is  grcat,  but  the  radiai  pube  rc- 
ins.    Pressure  on  the  vein  may  cause  «dcma  of  the  arni,  often  ex- 
ive.     (3}  The  brachial  plcxus  and  bianches  may  bc  torn  or  parai yzcd 

[■by  the  pressure  of  the  dislocated  fragmcnt.  The  drcumflcx  nerve 
wituis  around  the  humerus  just  below  the  head  and  is  (iften  torn. 
The  tnusculo- spirai  comcs  ncxt  in  frcqucncy.  Cottoti  has  drawn  at- 
tention  to  the  importance  of  establishing  the  presence  or  absence  of 
seosory  and  motor  paralyscs  before  treatment  Icst  an  already  existing 
aod  inevUabU  nerve  lesìon  be  laid  to  the  operator  or  to  the  elTcct  of  his 
treatment.  The  long  tendon  of  the  biceps  may  be  dislocated.  This 
may  foUow  fracturc  of  the  lesser  tuberosity  or  independently  of  it. 
SUppage  of  this  tendon  serìously  interfere»  with  tht-  usefulness  of  the 
arm.  Combined  wiib  paralysis  of  the  deltoid  it  allow.s  ihe  bone  to 
drop  away  from  the  gtcnoìd,  and  the  dìsabilìty  is  murkc-d  and  difTicult 

[to  remedy. 

Treaim*Hl.    \n  ana;stheticis  necesàaiy.bothfordiagnosis  (where  the 

fX-ray  has  not  been  U!;ed)  and  treatment.  Perfect  reduclion  is 
important,  and  where  possible  the  open  metliod  is  to  be  preferred  io  the 
majority  of  cases.     The  case  and  ccrtainty  with  whìch  the  fragmcnts 

,can  bc  placcd  in  apposition  and  retained  leaves  nothhig  to  be  desired 

HFig.  44).  Fixation  of  che  fragntcnts  can  bc  maintatned  by  Lane's 
plates.  by  nailiog.  wires,  dowcis  or  Cotter  pins. 

The  techniquc  of  the  operalinn  is  sìmple  but  must  be  thoroughly 
undentood  and  the  necessary  inechanical  devicesforrcpair  must  be  at 
tiaiML  . 


lUùGIUNAI.  SURGERV 

Operai  ion. — 

1.  The  akin  should  be  shaved  dry,  cleanecl  with  benzine  and  soaked 
vrith  tr.  ìodìnc. 

2.  Make  the  ìncision  anteriorly  betwecn  ihc  Deltoid  and  Pectora- 
lis  major,  rctracting  the  musclcs  or  divtdìng  thcm  in  part,  il  nccessary, 

3.  Expose  the  fracturc.  Replace  the  fragments  in  position.  ustng 
the  ann  for  traction  and  rotation  to  obtain  accurate  apposition.  Should 
the  head  bc  dislocatcd  and  dìfficult  to  replace,  a  hole  may  be  borcd  in 
U  and  a  na^il  or  wire  hook  u.scd  to  facilitate  Ihe  manipulation. 

4.  Fasten  ihe  fragments  together  by  plates,  nails,  dowels  or  bon«_ 
^lints,  as  may  be  indica tcd. 


tUi.   il. 

5.  Suture  the  varioua  laycrs  wiih  catgut,  bcginnlng  with  the  peri- 
ostcum  and  obliterating  ali  dead  spaces.     Dress. 

Whcn  the  necessary  operative  work  bas  bccn  completed,  the  body 
can  bc  used  as  a  splìnt  and  the  arm  bandai  to  the  side  where  it  should 
be  maintained  for  three  to  live  weeks,  according  to  the  age  ot  the  patìent 
(Fig.  51). 

\Vherc  there  ìs  little  or  no  displaccmcnt,  or  whcrc  reduciion  can 
be  made  under  the  ana-sthetic,  and  the  open  raethod  not  available,  the 
following  aids  are  o(  scr\Tcc: 

I  Fracture  of  the  Anatomical  Neck.— Fratture  of  the  aoatoniical 
Deck  after  re<luctioa  is  liest  held  in  place  by  a  shoulder  cap  which  can 
be  mouidcd  in  silu:  plastcr-of-Paris  bandagcs  may  be  used  or  pla&ler  on 
flannel  in  layers.  Any  loo^e-M-ebbed  material  will  hold  an  acctone- 
cclluloid  ^lution.  which  doe5  not  hardcD  as  quickly  as  the  plaster,  but 
is  light  und  clcanly.  Several  glue-felt  fabrìcs.  cokìIv  mouMeil  in  hot 
water,  are  on  the  market  and  are  useful.    Should  the  greatcr  tubero&ìty 
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be  fractured  it  can  sometimes  be  felt  and  forced  itilo  place  and  held  to 
some  degree  by  the  shoiUder  cap. 

Fixatìoa  of  Ihc  tesser  tuberosJty  in  situ  rcquircs  inward  rotation 
of  the  arm.  After  the  shoulder  cap  ìs  applie*!,  an  axillary  pad.  noi  too 
largo,  <;hould  be  hcld  in  place  by  adhesivc,  and  the  arm  batidaged  agaìnst 
the  bwly  which  arts  as  a  retaining  splint. 

2.  Separatìoaat  the Epiphysìs  and  Fracture  of  the  Surgìcal I4eck. — 
Under  an  ana:sthctic  the  line  of  fracture  and  condition  of  the  cnds  of 
the  fragments  areascertained.  If  impactioii  exists.  as  a  rule  il  is  better 
to  iooscn  it  and  place  the  brokcn  cnds  in  gond  appo.sitlon.  "ì^etting" 
is  best  done  with  the  ami  Ìd  the  abductcd  posìtion,  holding  the  upper 
fragiHL-nl  as  tìrmly  as  |HJSHÌble  with  the  fingers  in  the  axillii,  and  ihutnb 
oa  the  head  of  ihe  bone.  If  the  dcformity  returus  when  the  arm  i& 
placed  at  the  side,  a  triangular  splint  of  thin  vood,  wire or gluc-fclt  can 
be  used  to  k<ep  the  ann  al  that  angle  with  ihe  body  which  seems  best 
lo  hold  the  cnds  in  apposition.  This  is  fixed  in  place  with  adhcsive 
and  a  shoulder  cap  or  narrow  coaptatìon  »pltnt  can  bc  used  to  keep  the 
arm  in  line,  exerUni;  counter  pressure  by  adhcsive.  against  the  trìangle. 
The  iKKly  fomis  a  good  splint  in  many  ca&cs.  Some  good  absorbcnt 
material,  likc  folded  lìnen.  shouid  be  placed  between  the  arm  and  body, 
and  the  arm  dxcd  by  a  mo<lifìcd  Vclpcau  bsndage. 

Where  the  fracture  cannot  be  kept  in  Une,  extension  by  weìght* 
can  be  used  or  Iraction  apparalus  cmployed. 

Especially  useful  is  Lambolte's  "fixateur,"  which  consìsts  of  a 
acrìea  of  rods,  4—8,  driven  into  the  l>one  through  the  skin  at  rìght 
angics  to  the  shaft.  with  a  band  drìll.  The  drìll  h  uncoupied  and  the 
rods  are  fued  on  a  tongitudinal  bar  which  corrclatcs  tbcm,  holding 
them  without  thestightcst  movcment. 

3.  Dtslocation  of  the  Head  with  Fracture  of  the  Epiphysis,  or 
Fracttire  of  the  Surgical  Neck.— Dìslocition  of  the  head,  with  !;epara' 
tion  of  the  epiphviis  or  fracture  of  the  surgical  neck  ìs  noi  rare.  It 
occurs  ss  a  rcsult  of  the  primary  ìnjury,  but  also  as  a  rcsult  of  viulcnt 
efforts  at  rcduction.  If  the  dislocatìon  is  old  and  the  fracture  rcccnt 
therc  is  little  chance  of  rcducing  the  dislocation  by  manipulation.  But 
if  bolh  are  recent,  with  the  6ngcrs  in  the  axilla.  the  head  can  sometìmes 
be  pu!ihcd  upward  through  the  rest,  into  the  socket.  To  do  this.  it  is 
ncccssary  to  malte  tractìon  over  the  arni  which  may  be  tried  in  various 
posiliumibut  the  best  re&uits  are  obtaìned  with  the  ami  in  abductìon.  at 
right  iinglcs  to  tlie  body. 

If  manÌ|>utatÌon  faìU,  the  di»located  head  must  be  reduced  by  opera- 
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tton.  ami  cvcn  tlienUie  reductìonmay  prcscnt  grcat  difficultìcs.  Mc- 
Hurncy  inaile  aii  ìncìsior»  over  the  head  and  bored  a  liolc  inlo  ihe  head. 
A  rod  ur  hook  was  used  lo  pry  ut  lift  the  head  into  position.  If  sub- 
tciim-nl  jilatinjj  is  to  he  empiuycd,  a  more  lìheral  ìncision  is  needwl  and 
thf  hciid  can  be  lifted  with  bone  forceps.  If  the  dislocation  is  uìd.  it 
iiwy  Ik"  vi-ry  difficull  to  reduce  and  bc  so  ovtrgrownwith  callus  and  bone 
Hf  tobcusclessK  reduccd.  Manyof  thcfractureshaveoccurrudin  thcK: 
iilil  dislocations  wherc  the  head  ivas  so  lixcd  to  the  scapula  and  tendons 
Bs  lo  bv  practicaliy  immovahlc. 

The  cxccssive  callus  formattons  found'fa.round  the  head  and  shaft 
in  thcse  old  cases  comes  from  the  repeated'attemplfi  at  reduction  with 
friicatcìl  tcaring  away  of  the  luberosities,  if  they  havc  beco  prc\Hously 
fracturcd.  and  rcpt*at4:d  strìpping»  of  the  periostcum  from  ibc  bone. 
In  thcsc  casca,  (he  head  and  shaft  cannot  be  frced  from  the  callus  and 
(Hitrophytlc  growlhs,  and  it  is  bcttcr  lo  remove  the  head  and  cover  the 
end  o(  the  humerus  with  fascia  for  a  new  joint,  Care  should  bc  takcn 
not  to  removc  toc  much  bone  as  a  iìail-joint  results.  The  head,  or  a 
iwrtìon  of  it.  may  be  kcpt  and  the  fasciai  transplantation  relied  o 
to  prevcnt  ankylosis. 

/^/■wgBOsis.  — From  threc  to  five  wceks  is  usually  necded  for  union. 
Karly  rcmoval  of  the  splints  i*  de sirable.  Apparatus  should  be  rcmoved 
iit  Icast  twice  a  wecfc,  to  move  ali  Joints  below  seat  of  fracture  and  the 
shoulder  shimld  be  gcntly  movcd  after  io  days.  Union  is  generally 
pronipi.  The  more  accurate  the  apposition.  the  quicker  the  unio 
Non-union  in  tlii»  location  in  very  rare. 

Puiiction  of  the  arm  is  usually  good  to  fair,  cven  with  considerable 
ileiormity,  but  the  full  use  of  the  arm  ìs  not  obtaincd  in  m  al  posi- .^ 
tions  inside  of  8Ìx  to  1 2  mnnths.  Ahduction  is  usually  lìmited.  Fr&c-^H 
ture  with  head  dislocated  may  give  permanent  disabilìty  with  little 
funrtion.  ami  Constant  pressure  pain.  bui  in  snmc  cascs  whcrc  the 
head  has  uniteli  at  rìgbt  an^tles  to  the  shaft,  the  function  may  be 
faitly  good. 

Olti  fradurrs.  wìth  much  impaired  function,  due  to  ankylosis, 
disloculcd  biccps  tcndon,  virìous  impactions,  spiculcs,  mal  posi  tions, 
slippage  uf  the  joint  in  motion,  pressure  pains.  ner\'e  paralysis,  with 
muscic  atrophy  or  atropby  ex  abusu,  often  cail  for  the  hìgheat  skìll 
in  corrcction.  Kadiugrams  at  various  angle»  are  necessari'  and  the 
cause  of  the  Ìm[i^ircd  funi-iion  accumtety  delcrmincd.  Excision  has 
bccn  hithcrto  frvquently  res<»rted  to  in  thcse  cases,  but  should  bc 
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wììcncc.  falls  on  ihc  elbow  or  rigid  arm.  musailar  action  and  torsìon. 
Direct  \ioiciice  usually  causes  more  or  less  traiisvtrsc  fracturcs.  which 
may  be  multiple  (Fig.  5?).  Indircct  vioicnce  and  torsìon  givc  the 
oblique  and  spirai  forms  (Fig.  54) .  Grecnstick  fracturcs  are  rare.  The 
kt  of  fracturc  and  direction  of  the  force  determinc  the  displacement. 


1  ili  00. 


Fif..  M. 


Fu.,  ht.. 


ri&.  W>-  l'ili-  (»-  Kir..  )i, 

Ftc  M — Otiliqup  fndurt  ibrmigti  l>><r«r  Md  al  hufnrriii  nnii  interni!  condri'. 
Fife  6ì .— OMd|i)«  (ncnu*  ikfoaal)  lowM  md  ol  tiuimrtia  ind  inleriul  ii>ndyte  ibooini  intlhMl 

Fi<  '  '       "uà»  >ith  dùplMsBCBl.     Cracli  ìets  iaMnial  aiut  «t*nikl  CDCidj'le  lUid  uc  thl  iliafE. 
Fi  L.-k  inMaiunMl  aad,  Ulmul  «adrlc  und  up  Ihs  thafi. 

F>'.  :.>uKllo*  cJ  UDÌtol  tfùtliiì/tr*  <<rc*ccoU(  (ructuEc). 

Ftv  f I.— (-'.^nninuUdfncuinbothcMidykM. 

Whcre  the  tracture  ìs  in  the  upper  third.  the  upper  frapnent  is 
sually  faunil  i>u!Ic<l  invrard  by  the  Pectoralìs  major,  latissimus  dorsi 
uid  tercs,  and  the  lower  fragmcnt  \i  pulled  upward  by  the  dcltoid. 
JcciM  and  triecps.     In  the  middle  third,  thcrc  is  often  no  displacemcnt 
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in  single  fractures,  hut  U  multiple,  the  arm  cnimplcs  up.    In  the  lower 
Ihird  the  triccps  pulls  ihc  elbow  backward. 

Diagnosis   is    usually   easy,  pain,   shortening,  ahnormal    mobilìt] 
und  crepitus  bclng  pronnunccfl.     In  the  middle  thìrd  wìth  no  displac 


1  u;.   -!. 


l'yw. 


f  16.  ?7- 


FlC  H.  I'I6.  70- 

PlO.  }i.— CAsisilnuUd  trkBIOK  b«tli  eoodylct. 

Fic.  7).— Obli<juc(rmcturalDwcroiid«f  bniDtra».    OuplMcmcntal  ttacnuM  bwktrMil,  ilmutuliif 
■  duAoMUon. 

Pio.  ;4. — Fiw<ur«  tfaroucli  coodytiB.     Aauno*  ttliplactsust  al  traclnred  porlioo. 

Fic.  7s. — Fiuiurv  inMnuI  onadTl* — noKtt-, 

Pi&   ift  — Fikclur*  ol  inHnal  ocndyl*  nimnited  aJMr  0  rwn.     Coniiirl*  bad  ilipp^d  Wek  iHttlf  1 
cl«ra«  oUtr»non  loua.  and  prcv«nlina  fall  oticMiAa  «I  aim  (Ish  ol  ij*]. 

FIO.  TT.— Aida  «ww  «(  MMc— aolB  diiurtion  ol  owaul  tludair  oo  Mincnn. 

meat  the  shorieDÌng  is  Dot  prcsent.  To  detennine  the  amount  ofj 
shortctÙDK.  kecp  the  arms  against  the  body  and  mcasure  from  the  tip^ 
oi  the  acromjon  lo  the  exi.  i^picondyle. 

CompticaiioHS  are  important.     Injury  lo  the  mu»culo-spiral  nervfll 
ì*.  most  frcquent  and  a  knowledge  of  iis  rourse  in  relation  to  the  bone! 


lor  longu^)  to  the  front  of  the  externa!  condyle.  where  tt  divides  ini» 
two  branchw,  the  supcrficial  radiai  and  lUx-p  inlcrossc^us. 

In  the  axilla  ìt  gives  off  a  cutaneous  branch  (wjth  the  inner  mu»cular 
branch).    It  passes  thraugh  the  axilla  to  the  inner  side  of  the  arm, 


^ 


i^.i.. 


PiG.  Si.—  Fraduie  tMMl  U  rkdiui.     EiKaaivt  oaminlnutiiBa. 
Pie.  V>, — jjKtttn  Ibrongb  p«ck  e<  mllm.     Hc^  renuinini  <■  itls. 
l'io,  s; ,— fractun  tteoucb  Mck  ot  niliiH.     llMid  -liapIaAVd. 
Pio.  U. — Sbeniul  ronk  ■(iM  nMrlion.ii  ^Md  al  »^w*- 
Pia.  >«.— Pnctuf*  of  n*rk  ndiiw  vilk  i}àyl«e»— t  ni  bead. 
Pia.  M^^PfMcMM  n4>*I  haid.    CaRÉOMiMtorl  and  mptetM 


Pi&  vi.-^r«ctiii>t  I 


IkMd.    CoomiiiwtBlwilhdiaplKvawnlOf  rrafniMl- 


aupplying  the  sldn  on  ihc  posterior  surface  nearly  to  the  clbow.  Lower 
down  Iwo  olher  cutancous  branchcs  are  given  off,  which  perforate  the 
outer  head  of  the  Irìceps  at  its  attachment  to  the  humcrus.  Hie 
upper  ooe  supplies  the  skin  of  the  upper  arni  on  ìts  anterior  surfaoe. 
the  lower  one  emerges  from  the  deep  fasda  just  bclow  the  insertion 
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of  the  dcltoid.  and  passes  down  along  tlic  outer  side  of  the  arni  ami 
elbow,  aad  supplica  tlic  skin  along  the  back,  of  the  radiai  side  of  the 
arm  as  far  as  the  wrist. 

In  the  nrm,  From  the  inner  back  and  outer  parts,  the  musculo- 
s^Hral  t^vns  oH  muscular  branchcs  to  th«  triceps  (mediai  and  latcral 


^ 

Fi.-,  y; 


l'tl..   ■!.!. 


>'ii.    ut 


P 


Wfi.  w- 
Tic,  91. — Pnctof*  otecTinon — iliHbt  Hp^niiva. 

Fie.  M. — CommiaaMO  (r>cluts  àt  ihe  nlmanon — ttiai\  •«^«mtliM. 
Pie  oi. — CoamÉanUd  fraclnie  ol  ib*  olutunia — «de  HpUktios. 


Pie,   u6. 


F»fc 


«1. — Cosma  ni* 
«tb— OMMpfeytk 


croirtb  OD  ti»  ol  nlKitaon.    pTMtart  of  oalcophyM  only. 


^Uind)  anconeus,  bracbioradìalis  (supinator  tongus).  Ext-  carp.  rad. 
^^ìongioT.  and  the  lateral  part  of  the-  brachialis  anticufi.     At  iu  termina- 

tìoD,  the  superiicìal  brunch  (radiai)  Ls  continued  ÌDto  the  forcami  and 

band,  wherc  il  suppllcs: 

I.  The  &kin  of  the  radiai  side  and  ball  of  thumb.  . 
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ì .  The  ulnar  side  of  the  thumb.  the  radiai  side  of  the  index  iuif!er. 
the  adjoinìiig  side  of  the  index  and  middle  tìngers,  and  the  adjacentj 
hUIrn  of  ihc  middle  and  ring  fingere. 

The  dccp  brancb  supplies  ali  the  muscics  of  the  radiai  and  postcrìor  j 


rici.  v>. 

ftù-  M- — VoIkmiB'a  paralvtii  noni  i 
tt.— Sui»  -tlliui  1Ì1I4  Vi«W. 

kl  viBv.     Vomw  lo  nmtd  inicn  Uatcrotan  leittntdl 


'«  ytanilbT  ì 


brachial    rvgivnjt,   cxccpt    the   anconcuà,    bradiioradialis   (supinutor'j 
langus)  Ext.  carp.  rad.  long. 

When  the  niuticulo-iipir-il  h  paralyzed,  the  wrist  drop»  and  canno! 
be  extcndcd.    The  lingers  are  flexcd  but  the  last  two  phalanges  caa 
be  extcnded  by  the  interossci.    Supìnation  is  lo&t  in  the  exteoded  ariii,^ 
but  when  flexcd  can  be  floppcd  over  by  the  biccps.    If  the  injur>'  •* 
high  up,  the  trìceps  is  involvcd  and  the  ano  cannot  be  extended. 
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«a  is  found  over  the  area  supplied  by  the  sui>erfifial  bninch 
radiai.  Il  high  up,  the  latcral  side  of  the  upper  arm  and  Lhc 
,  the  lorearm  also  are  invoivcd.  Espccially  important  lsit  to 
f  for  nerve  injury  both  in  tts  sensory  and  motor  distributìon 
Iny  attempi  at  svtting  the  arm  is  madc;  also  it  ìs  important 


Fi-".     Tn?. 


Pie  MI- 


Pie  WS. 


Fio-  10»- 

It.  ■  8>ni* — ulna  sd«  tWv. 

BJ—VcUtmàa't  Itanljntt— app«»>ncd  Iwtely  y*An  aftor  Injury.    C^miitriKiOi  aitb  un* 

Oj— fiKlia«  npptr  Hurd  oln*  viih  ditliratiini  uf  tulial  houl  fofmrd  and  upntil. 
JÌ«— «BBC  a*  IDJ.     Dittocatlun  i     '        '       ~ 
B. — ■amc  aa  lo}.     Froal  vleir. 


tt<I»c«d.     Piaciute  fìsed  «ilb  <low«l  pili. 


fetnbcr  that  the  ncr\'e  is  not  nccessarily  conipletely  divideil, 
liy  be  partiy  so,  or  its  function  may  be  intcrfertd  with  by 
t,  or  unduc  straìn,  and  it  may  be  tnjured  by  the  trauma 
lom  the  fracturc.  Thcsc  are  important  in  bolh  prognosis  and 
nt.    Alao  fractures  of  the  ulna  in  the  upper  thìrd  may  produce 
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paralysU  of  ihe  radiai,  with  Ihcse  samc  resulta  below  the  pomt  of  inju  ry. 
ir  the  pamlysis  is  rccognizcd  carly,  it  should  tic  an  importaat 
influence  in  setecting  operative  inlcrfercnce,  both  for  the  pos.iibilitj 
of  immediate  repatr  and  the  prcvention  of  cxcessìve  callus,  which  ìà 
an  important  element  in  dctermining  the  permanent  nature  of 
lesion. 


Pio,  ii>«>. 


Pio.  io?. 


Pm.  io*. 


im 


>'li.r,    11",.  l'ia.    no.  l-ii;.  111. 

FlC    lOO. —  Fiinlurc  upper  llotd  ■In*.     Kailikl  diiloctiion  rnlucrd.     l'iuiton  by  ptMO; 

Re.  107.^ — Prwiiuc  iipp«c  itnrd  nloa.     I>i>lc<kiiun  rwluu  bHkwatdi  acil  tloirnvardk 
e,   19*- — Prsctura  upper  tbird  ulna.     DMlocaUon  r*<Uui  outinnli, 
pM.,    iow--~Old  IfKIun  upper  Ihitd  uIk*.      Unradueed  ndU  dUa«*tlro«. 
piti-  no, — PiMiivc  inddk  d(  ulna.     Mo*qnntiaii. 

Pie  1 1 1 . — PmiM»  lowir  third  oli».    Pr>;ni  vmw, 

A  musculo 'Spirai  paralysiii  is  a  vcry  disablìng  lesìon.    Occumn| 
at  the  lime  of  the  injury,  unle^s  ihere  i$  a  quick  return  of  xcnsatit 
ia  the  distributiun  o(  the  ncr^'cs,  wìihin  the  first  few  days,  thcre  i^ 
little  chance  of  n:cover>-. 


DiJURY  TO   UUSCtlLO-SPUtAL  X£BVK 

STATISTICS  ON  RECOVERY 

Vfffnp5M.— Whert  the  paralysis  develops  quìckly  it  may  bc  due 

treicHing  or  comprcssion  of  the  ncrvc  and  recovery  begins,  if  the 

ìs  £rced.  in  a  few  hours  and  shoutd  be  complete  in  from  onc  to 

lys,  but  where  the  nerve  is  cnishcd  or  divìded,  completely  or 


hs.  III. 


Pi*.  Ili- 


Fiu.  I 14. 


Pie.  US. 


Fic-  iiO.  Pie  UT. 

ttl.—Pnettt»  lm«r  thifil  alt*.     Inw»r<)  difpliceme iit- 
H3- — UbdiUbI  Inctun  uliiiL     Miuh  eiUiu.     Fslacjoint. 
I  i4.^f  nclnc  upper  thnd  ndiui  in  citlld, 
II».— Pr»ctmi  low«  thitil  radiiu.     Pioni  rkir. 
aiÀ.  -  Prkcture  Ithwtr  Ikifd  rudiiu.     Sid*  vi«w, 
■  i2.^-0't>>Biur  frKiare  Lmt  ihird  t<i1uh. 
liB. — Sptnl  fnclocvlowrr  lhi;d  (idiui. 


Fli^.   II». 


m.  ìmprovement  ìs  noi  to  be  expcctcd  in  the  paralyzcd  parts 
of  threc  to  six  months.  and  caltus  formation  or  shifttng  ol  fasciai 
and  musclcs.  due  to  altered  pa-iiiion  of  the  boncs,  may  perma- 

y  prevcut  recover)-. 
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Little  li  any  vulue  attaches  lo  the  electrical  changes  in  the  must 
Il  is  Uic  siluation  of  ihe  ncr\-e  ends  and  the  posaibility  ot  their  penna-' 
ncnt  scpnration  which  is  in  qucation.    This  can  oftcn  onlybc  rc\-ealed 


Pio.  II*. 


Ptc    un. 


Fir,     IH. 


Fic,    HI. 


Pta.   IM, 


Fic  ttt-  Fic.   1*4-  *  fìt.  tu. 

Fki.   I  (q. —  Franar*  t»rh  Wino  (orcu-a.      Froni  vitw. 
F(C.  Ito.— Prketurabolh  twnpt  for»nin.     Side  vii.-. 
FIO,   Iti. — Coominulcil  tTii';tu[tt  batli  bona  tointin. 
Tk.  ijf.— PtMtutB  lovtr  tbirdboUi  bona  ttrtMiic 
Fk.  1  tii — Cttoaikk  iTwIim  bolli  bonw  (oraaiir.  in  chiltl. 
Pio.  1 14. — TMiiav«nK  TiKtora  both  baoM  fortum  <:tiilil.     Siile  ilcw. 
Pio.  !>(. — S*ua  ■•  114.     Piulkm  wiib  domi  puu.     Dee  f«a  in  «Ina  Muli!  (wt  bc  bcM  In  ] 
fclta»  IMCriHII. 

Fk.  Irt.— Smiw  u  114  knd  i]{.     l'Ina  fluii  with  ilom!  tun.    I.«£k  ol  il^nmast  ■■  bIba  «mj 
M  un»  whkti  rnnlitd  Itvta  dday  in  opcrnliOD. 


by  the  open  incision.     An  X-ray  has  little  value  bere.     When  me 
neni'c  paral>'sis  is  not  pr^cnt  at  the  tìme  of  tnjury,  but  is  foumf  afte 
the  "setting,"  it  is  prubable  tbat  tlie  nerve  hus  bccn  calighi  bctwe 
the  bone  ends  or  lom  in  the  "  seltìng,  "  or  cut  by  spUnters. 
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(ivertighi  spljnts  or  undue  pressure  by  pads  may  give  a  tempo- 
^O'paralj'sis,  but  if  the  paralj-sìs  comcs  on  slowly.  oftcn  preccdccl  by 
^sting  seosations  and  numbncss.  as  veli  as  paresi»  o(  supplied  muscles. 


Pio,  ijr 
toMBsnial  -^ —  ^'-  ■■-—■'• 
Phs>  i**^— K»d  nauit. 
Fio.  t>* — Sod  mnU. 
fM.  \Èli-^aà  rault. 

Km.— B«d  nault. 
■U.— Bad  KtulU 
plaeracat  «<  aliw  tX  wrai. 
Pie  IM- — SkM*  ■*  1*1. 


II'.,.    IJI.  l'Ii,.    iii. 

'uTm.     (Rei.'vnt  in  upper  thirtLI 

■  piftica.    N«tc  inuiitoitnra  of  the  mutnl 

Oatii  mutiaii.    Tnatmint  by  ■pillila. 
-i-^t  lerci»-     Trofttmeat  by  tiftinu, 
.--....^   .L.  ^lUcteat  IsnU.  ta4ultiuit  otlwuivdilu.     N<n> 

PiMtiin  bMh  bnnti  ««Il  uniud  but  dlttincl  *rque*lmni  in  ndiui. 
PrKtWfc  tMtll  ^rm.    C'otletcenc*  ol  caltuf.     Noo-unloii.     Nvu  dil- 
rTwiit  *Snr, 

Sade  VMiT. 


Practon  bui 


and  devdops  into  a  more  or  less  total  paralysis  of  the  musculo-spiral 
group,  the  nervc  has  been  caugbt  in  the  callus,  and  there  is  practically 
no  chance  of  recover>'  cxcq>t  by  surgicaJ  ìntcrfcrcncc. 

Musculo-spiral  paral>'3Ì5,  (otloning  fracture  of  the  shaft,   after 


J» 
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.tjh,Y  kklervat  ts  post,  demands  the  open  surgìcal  method.    Ai 
•  (W  iO-*J«y  period  «letermiiie*  the  permanency  of  the  paral>*sU, 
't)tv  ^t^tM*''^***  »houkl  be  done  as  qutckly  as  possiblc,  the  bone  fixed 
■u«n.  the  nerve  freed  or  sutured.  and  its  torti  portion  protccted 
U  k»is.iA.  or  (ut  transplanted  so  that  ìt  may  noi  be  ìnduded  in  an  in- 
lallu»,    Thìs  protcction  is  cspcdally  nccdcd  where  the  break 
In  thr  tKinr  nnd  ncrve  coincide .  ^H 

tvArly  «pcration  is  followcd  by  prompt  rcstoration  of  funcfwBr 
l.Alr  ojwrntiou  afti-r  the  three  to  sìx  months'  interval,  during  which  one 
1*  trntpied  to  wait  to  sec  if  the  nerve  ìs  going  to  unite,  is  beset  vith 
in«ny  ditlicullies.  due  to  the  tallus.  altered  bone  surface  and  posàtìon, 
rrailjuslmcnts  in  muscics  and  fasciai  plaats  and  internai  cicatrices. 
l'riilmbly  lrs*>  than  half  of  ihcsc  late  casca  are  bencfilcd  by  surgical, 
Intcrvcnlion.  It  ìs  an  operatiun  which  requires  the  highest  surgici 
Rkill.  anrl  oflen  invoivcs  refracturc  or  resection  of  the  hunierus  tu  obtau 
l)i«  denired  result. 


COLLES*  FR.\CTURE 

Fractures  about  the  wrist  are  among  the  most  frcquent  of  al 
frai'turc*.  Above  the  joint  they  are  usually  bunchcd  under  the  lei 
"CoHrs'  jriìtlure,"  which  by  common  acceptance  Ìs  applied  to  any  fracJ 
ture  of  the  lowcr  cml  of  the  radius  with  its  associated  injuries,  commonly 
producaci  by  a  blow  or  fall  on  Ihc  band.  Bui  Colics'  dassic  artidc 
(Ed.  Mett.  Jr.,  1814)  was  wrilten  to  cali  attention  lo  ihe  fact  that  the 
6u-called  dislocalions  of  the  wrist,  sprains  and  contusionii  were  In  reality 
fractures,  and  that  the  radius  was  commonly  fractured  H  in.  above  the 
joint. 

A»  ■  tnatter  of  fact,  CoUcs'  location  uf  the  common  fracture  of 
radius  was  too  high,  the  vast  majority  of  cases  occurring  lower  down,^ 
but  hi»  originai  contentìon  ha»  been  abuodantly  verilied  by  the  X-ray, 
which  has  dcmonstratcd  a  large  and  ìncreasìng  variety  of  fractures  and 
■ssocìatcd  l<»ions  about  the  wriì>t  resultìag  frum  (alls  upon  the  band. 

The  following  cnnditions  may  occur: 

t.  Fracture  of  the  lowcr  end  of  the  radius— Col les'  fracture. 

2.  Fracture  of  the  ulna,  low  down,  or  of  its  styloìd  processi 

y  Dislocation  of  the  lower  end  of  the  ulna — with  rupturc  of  the 
mdioulnnr  llgamcnlii. 

4.  Ruplure  of  the  anterior  Annular  tignment!;  of  the  wrist,  with  01 
without  fiosurr  frarture^  in  the  end  of  the  radius. 
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FractUK  ajid  dislocatìons  of  the  carpai  bones,  espccially  the 
loid  and  semilunar. 
Dislocatlon  of  the  wrist  joint  (rare). 
Dislocation  of  the  nictacarpo-phalangeal  joints. 

ìa  not  uncommoQ  to  have  two  or  more  of  these  tesions  rcsultiog 
the  sane  traumatism.  The  mechanism  of  these  fracturcs  has 
►s  been  a  subject  of  interest  and  of  some  considerable  dispute.    In 

upon  ihc  betl  of  Ihc  i>a.lm  the  strong  antcrior  carpai  ligamcnt 
bes  tense  aod  the  force  of  the  blow  is  traasmitted  to  the  end  of  the 
|b  through  the  carpai  boncs.  The  force  of  the  blow  tcnds  to 
ate  the  band,  so  that  when  the  bone  break»,  the  hand,  together 
the  fracturcd  fragment  tends  to  go  backward  and  outward  whilc 
uaft  of  the  bone  is  pronated  inward.    The  spirili  fractures  are 

tive  of  ibis  twisting  force.    The  twist  frequently  fractures  the 

id  or  semilunar  alone,  cvcn  whcrc  the  force  is  not  grcat. 

e  anterior  ligament  may  tear,  and  the  joint  dislocate  (rare) 
ore  fracturc  of  the  radius  rcsult,     Most  commonly  the  canccllous 

of  the  end  of  the  radius  give3  way.  and  is  pushed  backward, 

the  so-callcd  sHvcr  furk  clefonnity. 

fall  upon  tbc  outstreichcd  lÌDgcrs,  or  upon  the  back  of  the  band, 
the  wrist  flexed  may  produce  the  same  resull.    Impaciion  may  or 

ot  bc  produccd,  according  to  the  force,  and  the  impaction  may  be 

ìor,  on  the  dorsal  surface,  or  anterior. 

e  "silvcr  fork"  dcformity  is  a  rcsultant  of  the  forces  which 
Jbe  broken  end  of  the  radius  upward  and  backward  as  upon  a  hingc, 
t  the  same  time  rotate  it  uulward.  The  radius  is  dìstinctly  .short- 
as  mcasurcd  aiong  ìts  outcr  bordcr,  and  its  articular  surface  facea 
,Bnd  backward,  inslctd  of  down  and  forward.  The  shortening  is  in 
irtion  to  the  angular  displacement,  and  the  crusbing  or  impactioa 

fragment.    As  a  direct  consequence  the  hand  [which  articulatcs 

through  ìts  carpa]  bone^  with  the  radius)  swings  to  the  radiai 
outward — and  the  piane  of  the  palm  no  longer  coincidea  with  the 
lof  the  wrist,  but  face»  relatively  outward. 

here  the  lower  fragment  ìa  tilted  forward  and  impacted  anlcriorly 
>tAtton  h  inward  instcad  of  outward,  tbc  ahortcning  of  the  radius 
»  a&  before,  but  the  articular  surface  of  the  radius  faces  farthcr 
rd  and  downward  than  normal.  To  the  deformity  tbus  produced 
amc  nf  "ganìcner's  siwidc"  has  becn  applicd.  But  the  dcformity 
5  variety  is  often  not  marked. 


The  most  frequent  lesìua  ìs  a  fracturc  transverse  from  side  to  sìd 
and  oblique  from  before  backward  and  upward,  but  there  are 
variations; 
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l'i'i-  tj;. 
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Fi<.    iiu.  Fu,.   140  Fu.     m.  Fhj,    i^j. 

oI^mÀ  '*^2/£^  *^'**"  *'•'*"•'     *"«***'"•=' »»<1''"-      Not«lrii«anloltipolulHKnd*U<i>i<« 
Fic.  t  j*.— CoOm'  tnctui*.     rntit  tì«w.  _  Note  iplil  ie  «nd  e4  tkiUw. 
Pio.  tjT.— Bum.     Side  tu*  ■bovioc  inìld  ««w^oik  ddonnitr  ud  ipiculi  pnuvAat  umm 

Pie.  ■  t%. — CotUk'  tnctm.  Cnick  in  utiniW  mbir  of  mliu*. 

Pie  ti9. — C«Ua'b*cMf«.  Coi&nMB  (ocm.     Uild  ciivn  <<>«k. 

Pio.  140.— CollM*lTMtu>.  CoiBwbo  form.     Utld  ulnr  fotk. 

Pie.  141 —Colta' tncUu».  Conato*  fwm.     KoU  tkal  tbc  ndMltrtirahr  (uHk«  poiau  dinctir 

''*.,4*:'"**'" '.''•"""■     MoOcrtU  aavM-fork  iWerakir.    Mute  ttatt  n>lul  «rUcNUr  nriac* 
polaw  ttlgUtr  ofiimda. 

(tf)  The  fractured  end  of  ihe  radius  may  noi  include  tho  whole 
articular  surfacc.  (6)  It  may  he  split  longitudinally  by  one  or  morv 
fi&Burcs  (Fig.  155).  (e)  Itmay  be  comminuted.  (1^  The  line  ot 
fracturr  may  bc  oblique  from  side  lo  «de  but  not  from  before  back 


fii^-  u;,  fui.  tAt.  l'iti,  int. 

fai.  ui— CuDn'  bwlure.     Market  litret-lorV  dftotmitr.     K^Ul  artlcnlat  lurtsM  paintt  d« 

Pie   lU. — Colin' IrictUK.     Naiui|iM1ii>ii.     PoaUlcnt  apfiiitCDtljr  fpBCxI.     Kotaltictareotorticulsr 

Fk.  u^- — Colivi'  tncimf-    Ooly  tnotr  t»U  af  MticvUi  unfu«  btolwn.    FnBUwnt  itM  to  ulna 
V7  rrfi»<l«f  WaMd.    Tip  a(  tìair  itvlod  tnetund. 

Fb.  l4A.^<olt«*  (ruiare.     loipaettd.     FiMtnwnt  eammieutcd.    Nota  kinititudinal  tplidint  of 
■  h  two  pUtM, 

imeMt^b.     Sld«  view.     MUd  Mtva-f«Tk  detotiiuty. 

!)«■'  (nctun,  impàcud.      Deforinity  itlshi.     !iia  tne&ttii  «ftcr  Uie  acddenC  tbc  hsDd 
i»lt*a. 
14»    -  <-'«!>«' frKlUH.    C«incltt«  Mpwilbn  of  «piphirtw.    (Thr  pin  i«  in  Ih*  dr«Htna>.) 

carpa!  bones  outward.     (g)  The  internai  angle  of  the  radius  carr>'ing 
'  le  sigmoid  cavity  may  be  toro  off. 

The  ligametUs  are  usually  torri  to  a  grcater  or  less  extent.    The 
radio-ulnar  ligament  frequently  gives  way,  and  the  ulnaprojccts  later- 
ft 


W 


PtC.  If*. — BpiphnMl  Mparalton.     RtducM). 

Ptc.  ISI-— SIito<ri«wat  ifo. 

Fro.  iji. — Celta 'fracinre.     Unuuikl  torni.     ImpKUan.     NoM  crack  on  uterlor  nrtacc  radiu. 

Pio.  Ili- — C«ila'(iK(uiv.    Ununu  (orm.    Note  cr4Ck  on  ^utlo* Milwe  »diui. 

Pie   IM- — -Culi»' fnctu».     Unimul  llf*-     Vliu  ra-nuin»  aMactMd  t4  rtitìiiK.     Wriil  boaai  4la- 
loeMad  feiMk««Kl. 

Pio.   ih. — Cdls'  tnclurc     Unatiul  tjrpe.     Praclwe  tu«t>-     LoiiRltudifuI  tsllt  U  rkAw».     Prac- 

the  head  of  the  ulna  may  be  brokcn  off.  commìnuted,  fissured,  impacted 
or  broken  spirally.  As  a  rcsult  of  the  fracturc  the  band  is  carrìcd  to- 
ward  the  radiai  side,  in  proportion  to  the  shortening  of  the  radius,  and 
the  looscniti};  uf  the  extcrnal  latcral  liKanienLt.  This  ìs  plainly  seen  in_ 
the  ligure  showing  the  "silvcr  fork"  dcformity  (Fig.  146). 
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Wherc  the  force  is  considcrable  as  in  a  fall  from  a  height  onto  the 

"outstretfhed  hand,  thcre  are  often  associated  fractures  of  the  scaphoid 

or  stmilunar.   or  dìslocations   of  one  or  both,  the  semilunar  bcìng 

the  most  frcqucntly  dislocated,  and    the  scaphoid  most  frcquenlly 

fractured. 


Pio     ri 


Pie-    Ii7- 


Fir,     is*. 


Fk 


1-n.. 


Pili,  i4o. 

Pio.   1J6. — CoUrt' Ani«iM  (liijii»tM»enl.     G»i<]ia«*a  iiiiailt — mild. 

he  IJ».— Con»-»' [r»iiui».  Anitrior  daplnorititni.  <j*/<jEner't  •pt:dii  italotuiiiy  mota  muked. 
Jdotc  (te«>twa  tt  tht.lt  n(  ulaa  mhicìt  bu  lorn  «mv  froin  tbf  diit&l  fr«Rm««ta. 

Tk.  isl— CatUc' fra«iura.  Antennr  itnpUcantnt.  Noteprojtcìion  pf  nJnauidiUfnsinvnUon 
fidar  mtttuM. 

tta.  tS9.--C«U»»'  ArtWTOr  diipUic«ni«nl.    CinJtnic'*  spade  ddorouir  nuiTkcd. 

Pm-  iM' — Prscitire.  Uiiiu«»ll)-  )uKh.  Ni>U:  inuikcil  nllvraiion  of  poaitìon  al  Htieulkr  aarface 
«tt*dlUL  alw  obliiIiH  tlKtarvof  up  of  ulna.  (U[>ui  vruwij<il  lanlsa  nido. 

Fin.  i4t. — Practar*  o(  radio».  P(DJ«cI>n(  inkiilpt  rounded  uff  liy  uillua.  Noie  pisiiion  i(  o( 
wagMiiB  «^Irlt  baibMabrafeaa  feacmaa  thaacapìiaLd  >ndMini-lunu  «a  a*  lo  uticuliU  «rith  the  ndiui. 
tita  ikartantni  o(  cwpga. 


Injuric5  lo  the  vcsscls  are  rare  cxcept  where  the  force  is  grcat 
and  the  fracture  compound,  when  the  sharp  cdge  uf  the  radius  may  cut 
ali  llssues  Ìd  front  and  project  forward  on  th«  flexor  wrìst  surfacc. 
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Flexor  tendons  as  well  as  vessels  may  be  ìnjured,  and  somelimes  se\*er 
when  the  fracture  h  compound,  but  the  chief  tnjury  to  the  tendons  u 
due  to  the  infrìaging  of  the  edgc  of  the  upper  fragmcnt  agaìnst  the  mass 
of  ÙCTiOT  tendons  a&  ihey  pass  throu^h  the  l>ox-like  sp&ce,  "wrist  box," 
bctwcen  the  two  bones  and  the  annular  IJgament. 


Cii.     -'.■: 


y  ' >■  Fi-,,    loù.  r. 

Pie,   Ittt.— Practucc  of  ndiiB.     lUdiiu  lirf*  *|>(>(an  hitart.       Note  éu 
np  f;OtWHd  an4  upwMd.  and  «■  BtMPism.     ShOlWinnu  «nd  thick*nina  of  cu^u-  .   - 

Pib.  lAi.— Pnctara  «  ndin*  aod  ulna.     UMlooticHi  ot  MiDk-lunar  and  Kkitx'i'l  uiivxiik:     i>i 
maniuia  asuMt  ndiw. 
^  fK.  ift*.— Mi  vww  <d  rif.  Ibi.    NiM  dlalaeaihm  «I  KinMuiur.  acapOwiiI  ani  a»  no^iuim. 

ìàMtkmà  tbMtMna«  sod  th»!>«a«in  (<Mtpua. 

ne  tttt. — Auto  atte     Kota  «inmwiitieo  of  Iowm  end  of  radiai. 

no.  tW. — AiiH>  arni.      Kote  commlautUa  of  Urwwi  end  o(  radiu  with  «lìdit  divlKmivnl- 

nc.  m^-tena.  tld*  vkw  «bOoiiiB  aalttiot  dui^ceincat. 

The  firm  swellìiiR  on  the  pahnar  surface  of  the  forearm,  noied  by 
Colles,  Ls  oftcn  markcd  and  persislent  for  yeats,  and  ìs  immediately  due 
to  the  altcration  in  the  pulì  of  the  tendons.  and  hemorrhagìc  efTusion 
into  their  shcaths.     A  similar  appearance  on  the  back  of  the  hand  occurs 
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bdow  the  joÌDl,  but  h  less  marked.  The  bunch  of  Qcxor  tcndons  witb 
their  shcatb  and  perioslcal  bwl  is  of tvn  torn  loose  from  the  bone  beneath, 
with  underlyiog  hemorrhage,  into  which  callus  formation  enters,  and 
these  ittructures  are  compictely  rcstorcd  to  their  former  position.     The 
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l'iB>  111.  Pm.  iti. 

tt^i — Aate  »m — bi|h  tnelun.     KoM  *U4ii««  «(  Ìnip«c(W*. 
lAp. — AbIu  irni.     IniM  vkir  of  Kc.  lAK.     NoU  limctin*  Ibio^h  bIiib  «Itti  «nteokca  p«(- 

■to. — Amo  arni.     Both  htBW  brahmi  baili.     Sli«in  (atiliti'  o(  pUlinc  Iha  nditn  ktoa*. 

ITI-— Auto  un.    BoUl  hfii  brofcwi  lo». 

■T«'— Amo  imi.    SeaanUoa  tluonili  rpiI*>T*lt>    TtlMa  «rtm  tMloclioa. 

tcndoD  and  tncdian  ncrvcs  are  comprc^^scd  ia  tbc  "wrìst  box"  os  a 
onscqucnce,  and  the  tendone  pulì  out  of  line.  The  band  becomes 
utnb. 
The  fthcred  relation  Ìd  the  "puL"  of  the  tcndons  is  responsible 
for  the  varjing  dcgtces  of  dìsability  which  foUow,  most  marked  in  old 
people.    The  dìsability  Icads  to  non-use  of  the  band  and  varying  degrees 
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of  ankylosis  of  the  phalanRcut  and  carpo- phalatigcal  joiots.    The  nar- 
rowing  of  the  "wrist  boat"  is  probably  largcly  rcsponsiblc  (or  this  con- 
ditioR,  which  is  at  a  tniiiimum.  where  the  shortening  is.  great  and  tbei 
wrist  box  rorrespomlingly  «niargcd.    Many  cases  are  seen  where  tiw  i 
outward  displaccmcnt  of  the  hand  is  markcd,  yct  with  a  functìonally 
goocl  hund.  I 

Injuries  te  nerves  are  not  uncommon,  but  serious  lesiona  are  rare,  fl 
The  ulnur  as  it  passes  over  tKc  he-ad  of  the  bone  is  oftcn  slrelched,  ™ 
sometiraes  torn.  This  isfollowcd  hy  numbncssinthculnardistribuiion,.  i 
witb  loss  of  function  of  its  muscles.  ^1 


FiC.   iTJ. — Obliquil' 

Fio.  IJ4 

TK.  17}.— ÌUnie  litti  opeiitlon. 
■pHnli  •»  •hnwn. 


i'I^.     L  T  4. 


¥k. 


\- — Obluiuily  r«ilorcd  fea4  radium  Ivigthf  fi«<l  by  oalrot^^qnr  UiroH^h  1Ìivr  %J  fruiturr 
laÌDcd  br  nltnioid  plu(  whtcii  dott  n^  thnw  nn  Ih*  frii^u». 


S.f«. 


Ublnuiir  '«ilDicd  and  Culi  Isn^ih  o?  luliui  oblaìncd  by  "D' 


The  disability  is  usually  temporary,  but  whcrc  the  injured  ncrva 
is  caught  under  cicatrìcial  baods  or  by  callus,  the  lesìon  becomes  per-l 
manent.  The  tìngcrs  assume  the  scmiflexed  positicm  typical  of  ulnar 
paralysis,  the  ìuterussii,  lumbiicales,  adductor  pollids  or  short  mus- 
cles  of  ihe  little  finger  bccomc  atrophìcd,  and  the  trophic  changes  ia 
the  skin  are  murkcd. 

Primary  injury  to  Ihc  median  h  not  common,  but  it  occasionally 
is  subject  to  pressure  sufiicient  to  cause  paralysis  in  its  distrìbution. 
This  pressure  is  .sometimcs  due  to  tlic  injudidous  application  of  spHnts 
to  an  unreduced  CoUes',  to  the  direct  infringìog  of  ill-placcd  fragments 
where  the  end  of  the  radius  is  commìnuled  or  to  strctching,  whcrc  the 
defonnity  is  great  and  unre<luced.  Asin  the  case  of  the  ulnar,  the  paral- 
ysis becomes  pcrmanent  if  the  nerve  is  imprisoncd  in  the  cicatrix. 
Cases  whcFc  there  is  no  immediate  evidencc  of  nerve  ùijury,  a  graduai 
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onscl  of  symptoms  af [er  some  (iays  suggests  pressure  from  rallu»  forma- 
tion  or  ricalridal  contraction. 

The  Ksuit  of  ìnvolvement  of  the  median  k  a  paralysis  of  more  or  tcss 
of  the  wnsory  distribution  with  trophic  changes  in  the  hand  which  are 
quite  characteristic.  The  hand  bccomes  stiff.  the  fingcrs  rigid.  and 
rclativdy  co(d,  and  thcrc  is  total  loss  of  power.  Thcre  is  usually  marked 
loss  of  power  of  rotation.  The  skìn  becomes  gIos»y  and  the  seat  of  a 
burning  scnsalion,  rcUcvcd  by  coUI-watcr  applica tions.  Atrophy  of  the 
skin  is  markwl,  the  rug^  over  the  joint^  disappear.  The  X-ray  shows 
changes  in  the  bones  like  those  of  rheumaioid  arthritis.  This  condition 
is  usually  diagnost-tl  as  rhcumatism  or  Iraumatic  arthritis,  and  is  not 
oftcn  found  in  old  people. 

Forccd  movcments  with  dccp  mas&age  of  the  wrtst  under  rcpcatwl 
anx-sthettcs  may  suflice  to  free  the  nerve.  If  ìt  does  not  succeed,  the 
ncr\-c  «houid  bc  cut  down  upon,  or  freed  from  its  cicatricial  entanslc- 
ments.  after  which  it  should  be  surrounded  by  non*cantractiLe  tis&ue  to 
prcvenl  a  recurrence. 
■  Thcsc  casca  are  comparablc  to  thosc  dcscribcd  by  Wcir  Mitchcll 
Hlinder  the  terni  "causalgia"  foltowing  the  cicatrìcial  contraclion  of 
^Munshot  injurics.     Scc  case  by  Hamilton  (Mcdian)  Dublin  Jr.  Med.  Se, 

The  musculo-cutaneous  nerve  has  also  been  tnjured  in  the  same  way 
^with  corresponding  Icsion  in  its  dÌ5trihution. 

B  Chaufleur's  fracture  or  autu-arm  are  namcs  appUed  Lo  the  injury 
^Rcsulting  from  the  backfìring  of  a  gas  engine  while  being  cranked. 
^TTierc  are  two  varieties.  one  due  to  a  direct  blow  on  the  hcel  of  the  hand 
by  the  handle  as  it  comes  up.  This  causes  a  Colles'  fracture  in  some 
cues  with  lesion  and  defomiity  similar  to  that  produced  by  a  fall  on  the 
hand.  In  othvr  cascs  thcre  is  a  fracture  of  both  bones  low  down,  or 
scparation  at  the  epiphysis  in  young  adulta.  The  second  variely  is  due 
to  a  blow  on  the  back  of  the  arm  by  the  handle  of  the  backfircd  crank. 
In  this  varicty  both  bones  are  broken  at  the  point  of  impact  usually 
2  or  3  in.  above  the  joint  (picture).  Auto-arm  may  bc  regardcd  as 
tlrSit  stage  of  a  Colles"  wilhout  impaction  and  rotation. 
If  lite  handle  strìkes  the  end  of  the  radiua  it  may  break  ofF  tlic 
lid  alone  or  a  long  spicule  with  the  tityloid  attachcd.  If  the  blow 
ived  lower  down  the  bones  of  the  carpus  may  be  fractured,  usually 
ihe  seaphoid. 

I      Dia][tu>sis  of  ColUs'  Fracture. — This  can  usually  be  made  directly 
from  the  prescnce  of  the  "silver  fork"  defomiily,  which  is  character- 


Ì9tic.  From  the  side,  the  band  appears  clongatcci,  with  a  marked 
finn  prominence  in  ihe  back  and  a  depression  abo\'e  it.  The  front 
o(  the  wrist  is  buiging  and  soft.  The  fingere  are  seroiflexed,  and  the 
h&nd  as  a  wholc  displaccd  to  the  radiai  side  and  rotated  slightJy  out- 
ward.  Voluntary  pronatiun  aud  supìnation  are  ptiinlul  and  Uiificult  ' 
or  impossiblc,  and  passive  cxten^on  of  the  lìngers  caiises  dìstress-^H 
The  ulnar  side  of  the  wrist  is  abnormally  promincnt,  and  the  end  ~ 
of  the  ulna  can  he  (elt  projccUnf;  again.st  the  skin.  The  wrist  appear& 
■»<kr  than  normal.  The  relative  positioa  of  the  two  styloids  is  of 
■qnttance.  Normaily  thr  radia!  stylnid  Iics  distìnclly  bclow  the  Icvcl 
«f  ibc  ulnar.  When.  in  the  pronated  arni,  a  line  is  drawn  thrcugh 
Ae  nndfUe  of  the  long  axìs  of  the  radìus,  and  crosiicd  at  right  angles 
t|«  a  Mcond  Une  drawn  through  the  tip  of  the  ulnar-styloid,  the  tip 
4f  Ae  radiai  styloid  lies  well  below  ibis  second  line.  The  articiUar  sur- 
tecraf  tberadiusmakesan  itngleof  ubout  isdegreesdownwardfrom  il. 
IftCoUes'fnicturc  the  tip  of  the  radiai  styloid  Ls  found  to  be  abnor- 
lad^  a^,  on  a  level  or  highcr  than  the  ulnar  styloid .  and  oftcn  postrr- 
\>r  U'k.aot  in  continuìty  wit)i  the  sbaft.  This  mighl  be  termed  the 
uj^^'  cnes-  It  is  of  importancc  in  mcdlco-lcgal  cases  where  X-ray 
may  fail  to  show  other  indications  of  a  previous  CoIIes'. 
pressure  over  the  site  of  the  fracture  b  marked.  Ab- 
ly  and  crepìtus  can  both  bc  obtaincd  under  an  anarsthciir, 
:  to  obtain  tbem  without  it  is  usually  so  painful,  and  the 
qbvìous  frora  the  deformity,  that  the  neccs^ty  rarely 
IVr  cxact  lesions  and  the  degree  of  displacement  can  bcst 
;bv  the  X-ray,  which  should  be  used  both  bcfore  and  after 
,  tàfi  in  two  planes. 
.jUi  anjcsthetic  is  a  m-ccssity.  Impaction  is  the  greatest 
le  rcduction  and  should  be  broken  up  by  loosening 
,  the  sbaft  with  the  fingers,  using  force  if  necessary. 
^KO  be  dasped  by  the  surgeon  as  in  a  handshakc, 
non  the  wrist,  rotating  Ibe  band  inn'ard  and  (or- 
it  towanl  the  ulna  side.  With  the  fingers  of  the 
"^ht^fnjnneDt  is  puslu-tl  down  and  rotated  into  place. 
\'  iWofniity  disappcars,  the  outward  rotatìon 
tWn  isno  tcndency  of  eilher  torecur.  Thelateral 
■»  tW  shortcning  of  the  radius  is  not  so  easily  dts- 
Tfae  crushcd  cancellous  tissue  may  offer  Httle 
«wìngs  to  the  radiai  u'de  wfaen  relaxed,  so  that 
^  aormal  oblìquity  of  the  articulat  surfacc  of 
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the  radius  it  ìs  neccssary  to  fix  the  hand  in  a  raarkcdJy  adducted 
po&ition.  which  carrìes  the  lower  fragment  with  its  articular  surface 
ìnto  the  nonnal  po&itìon. 

The  arni  can  \ìc  hdd  by  woodcn  splints  or  plaster  of  Paris.  Most 
manufacturei]  àplinu  do  not  gìve  àatisfactory  resuits,  and  wiih  plaster 
of  Paris  the  maximum  adduction  with  slight  6exÌon  can  bc  obtaincd, 
with  the  ami  *cmipronated .  , 

Il  the  wood  U  uscd  a  dorsal  splìnt  narrowcr  than  the  arai  shouid  bc 
sppUed  from  just  below  the  elbow  to  th«  carpo-phalangeal  joints,  and  s 
vcntral  splinL  from  a  corresponiiing  point  on  the  front  of  ihe  upper  ami 
lo  the  (old  of  the  wrbt.stopping  just  short  of  the  hypothenar  eminencc. 
Pads  are  nui  netessary.  The  arm  shouM  bc  kepi  in  the  "thumb  io 
nouth"  podtion  with  the  maximum  adduction  of  the  ulna,  Perfert 
resulls  nuy  be  obtained  ft-ith  thoae  wooden  splints.  They  shouid  bc 
rmthcr  loosdy  apiih'wl.  The  lìngers  must  be  unconfined,  and  move- 
mcnts  active  and  passive  insistcd  upon  from  the  first.  After  the 
first  wcck  passive  movements  of  the  wrtst  shouid  bc  bcgun  and  uscd 
daily.  In  three  or  four  wecks  the  splints  can  be  dìscarded,  somcttmes 
ier. 

PfùgHùsis. — Union  ti  usually  prompt;  an  ununited  fracture  is  almost 
unknown.  The  function  of  the  band  is  tlic  point,  and  everylhing 
possible  shouid  bc  donc  from  the  beginnìng  to  kecp  the  fingcrs  in  motion. 
Es|)eciully  is  this  the  case  in  aged  and  ibeumalic  womcn.  Whrrc  the 
splints  ixe  rcmovcd  daily  after  the  first  wcck,  the  function  of  tbc  band 
ran-ly  interfered  with.  Any  tendency  to  stiffness  shouid  be  met 
ly  immediate  rcmoval  of  the  splints. 

Poor  resuUs  anatomically  may  give  eiceilent  functional  results. 
Tight  splints  are  an  abomination,  and  by  interfcringwith  thctendons 
and  Der\-cs  in  the  «TÌst  box  havc  oftcn  givcn  poor  functional  results  in 
«pitc  of  an  anatomically  good  posìtion. 

In  ihc  repair  of  an  M  Colics'  fracture  the  problem  ìs  the  sanie 
as  in  the  originai  setting.  viz.: 

I.  To  reduce  the  angular  tilt  of  the  rartius  backward  and  its  ab- 
iirmal  rotation. 

3.  To  rcstorc  it:!  Icngtb  and  the  norma!  obliquìty  of  the  artìculating 
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lis  can  be  done  by  a  simplt-  osteotomy  of  the  radius,  from  the 
outer  side,  (ollovring  as  nearly  as  posnible  the  line  of  fracture,  whcre 
the  angalarìty  bcgìns.  The  lover  fragment  can  then  he  forred  down- 
mud  and  forward,  and  rotated  into  position.    By  drìving  a  dovei. 
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wedge  of  bone  or  crlluloid  into  the  cleft,  the  nonna!  length  of  the 
raclius  wìll  be  obtained,  aad  the  norma)  obliquity  of  the  articuJar 
surfacc  rcstorcd.  The  ostcotomy  must  be  done  in  such  a  way  as  to 
hwld  the  wedge  fimily  bctween  the  cut  surfaces  when  the  rcduction  is 
complete.  Il  tnay  be  advisablc  to  piate  the  radius  a^Iong  ics  exteroal 
border,  but  the  canccUoua  tissue  holds  screwrs  poorly.  A  stcel  pìn 
may  he  usc<i  in  )ieu  of  the  piate  (Xambotle).  By  Ihis  procedure  the 
dcformily  is  removcd.  the  cramping  of  ihe  wrist  box  is  relicved,  the 
tendons  pulì  in  a  slraighl  line  through  it.  and  the  function  of  the  band 
is  restored  to  a  variable  dcgrce. 

The  most  difficult  case»  are  those  where  the  ulna  has  bccn  tor 
away  from  the  radius  and  thcTc  ìr  cxcesftive  broadening  of  the  wris 
with  the  head  of  the  ulna  projecting  under  the  slun.    If  the  reductioi 
of  the  relation  has  bccn  complete,  this  parlly  disappears  but  ìt  may' 
be  necesaary  to  raise  the  ulna  head,  rcmove  some  of  the  lax  ligaments 
beneath  it  and  rcplace  it  io  a  new  bed,  approximatìng  the  radius  more 
closely. 

If  the  shortcning  of  the  radius  cumot  be  eniirely  obviatcd.  the 
ulna  can  be  exposed  just  back  of  the  head,  and  enough  removed  to 
allow  the  articular  aurface  of  the  radius  to  swing  into  its  relatively 
normal  position.    Shortcning  i&  to  bc  avoidcd  if  possible. 


FRACTURES  OF  THE  CARPUS 

Fracturcs  of  the  carpai  boncs  uccur  both  from  direct  and  ìndirect 
force.     Most  frequently  they  are  found  a»sociated  wìth  CoIIes'  fracturcs  ^j 
where  the  force  spplìed  has  becn  severe.  ^H 

The  scaphoìd  is  most  frequently  frartured,  and  this  may  bappen 
from  a  fall  on  tlie  band  or  from  forced  supination.  The  semilunar  may 
also  be  fracturcd  in  the  same  manncr,  but  more  frequently  is  dialocaled. 

The  X-ray  is  u.suully  neccssary  to  the  diagnosis  of  carpai  fracturcs, 
'but  great  care  must  be  exercised  in  making  the  piate.  Both  hands 
shouid  bc  takcn  simultaneously  wilh  the  hands  pronutcrd  and  the  height 
between.  Side  views  of  both  sbouid  also  bc  taken  and  this  may  be 
necded  at  varying  angles.  The  reason  for  this  care  is  to  be  found  in  t  he 
occurrcncc  of  many  anomaties  in  the  tarpai  boncs,  varìatìon  in  relative 
sizes,  and  the  occurrence  of  unusual  scsamoids.  Even  vritli  the  X-ray 
afracturcmay  bcconccalcd  by  ihcoveriappinguf  the  bones  or  fragments 
in  an  ilt-t^ken  pìrture. 

Fracturc  of  the  sc&phoid  alone  may  be  recognised  by  a  localized 
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lemess  aDd  swelling  over  tbc  scaphoid,  ohtitcraling  the  snufT  box, 
with  acute  pa]n  on  adJuction  and  extensìon  of  the  wrist. 

The  fracturc  usually  occurs  about  tbc  middle  of  the  bone  and  the 
dist&t  (esternai)  fragment  may  be  displaced  forward.  Union  h  vay 
uncertain.  WTiere  the  bone  is  cracked  without  displacemenl  ìt  appar- 
entiy  unites,  but  wherc  there  is  displacemcnt  thcrc  is  no  union.  The 
position  of  a  displaccd  distai  fragment  leads  tu  permanenL  dìsability, 
which  consJsts  of  limitation  of  the  movcmeiit  of  the  joint,  especdaHy 
extcnsiun  and  adductiun,  and  pcraistent  paio. 

The  consequences  of  this  fracture  are  often  entirely  «ut  of  propor- 

on  lo  its  size,  and  great  care  shouid  be  devoted  io  its  treatment. 

Treatment  shouid  consi»t  tif  the  reduction  of  the  outcr  fragment,  if 

dìsplaced.     Oa  account  of  the  possible  resulting  di&ability,  Lambotte 

a  proposcd  an  opcration  by  which  the  two  part»  are  lixed  togcthcr 

ith  a  ])Ìn  insertcd  longitudinally  through  the  bone  and  at  rìght  angìes 

the  line  of  fracturc. 

Reduction  faiJing,  the  open  treatment  shouhi  be  adopted.  and  if 

mbotte's  proposa)  cannot  be  carrìed  cut.  the  distai  fragment  shouid 

exciscd.    If  ihcrc  is  no  displacemcnt  or  if  the  distai  fragment  can 

bc  replaced,  the  arm  shouid  be  sptinted  in  a  pu^ition  of  slight  radiai 

fiexion.     Passive  movcments  of  the  wrist  shouid  bc  bcgun  early. 

In  old  cascs  where  pain  and  ankylosis  persisi .  as  15  the  rule.  the  lower 
ragment  or  both  shouid  be  excised.    A  guod  functiunal  band  free  from 

E  pain  rcsuJts. 
\  .  Fracturea  of  the  semiluoar  are  less  frequent  than  uf  tlie  scaphoid. 
The  swclling  and  tcndcrness  are dircctly  over  thesemilunar.  Reduction 
is  easicr  than  with  the  scaphoid,  if  early  diagnosis  is  made.  In  old 
l^actures.  as  well  as  in  old  dìsiocalions  of  the  semilunar,  tt  Ì9>  best  to 
reraove  the  bone. 

The  US  magnum  is  sometimes  crushcd  through  force  applied  Ihrough 
the  fiogers,  as  well  as  by  direct  viotcnce.  Swelling  and  tendcrness 
foUow,  and  niarked  interference  wìlh  the  function  of  the  band.  A 
prominence  appears  in  the  norma!  hollow  over  the  os  magnum  on  the 
bacie  of  the  band.  In  recent  cases  replacement  can  usually  be  made, 
but  though  unreduced  the  ultimate  resulting  disability  is  usually 
Jlight. 

Tbc  remaining  carpai  bones  sufTvr  only  from  direct  vìolcnce  and  the 
exsctdtngnosi.'v  ìsdependent  upon  the  X-ray.  They  deserve  most  cate- 
ful  coosidcralion,  and  often  oj>crative  interference. 
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FRACTURES  OF  THE  METACARPUS  AN*D  PH.^LANGl 


Fracturcs  of  the  melacarpals  are  common  and  result  from  direct 
blows  or  force  appìied  to  the  ends  or  bascs  of  the  fingers.  Direct  \io- 
Icncc  usually  givcs  a  transvcrsc  fracturc  ncar  the  middle  of  the  bone, 
while  force  appìied  to  the  àogcrs  may  givc  lesiona  at  or  ncar  ihe  head»  iil_ 
the  metacarpals. 

A  blow  when  th«  hand  h  closed  or  a  fall  upon  Ihe  knuckles  of  il 
dosed  fisi  may  cmsh  the  head»  of  scvcral.  The  twisting  force  applìc 
atternately  to  the  metacarpals  by  a  fall  on  the  fìngers  may  cause  spirai 
fracture  beKinning  in  the  second  and  runnin);  scriatiro  through  two  or 
more  o(  the  otbcrs. 

The  fractured  end  of  the  distai  fnigmcnt  usually  is  displaccd  tvwarl 
the  palm  whilc  the  distai  end  of  ihc  proximal  fragment  goes  backnrard 
(flexion  fracture),  but  whcre  the  force  is  dlreclly  appìied  to  the  end< 
the  metacarpale  as  from  a.  "slrikiiig"  blou,  the  displaccmcnt  af 
distai  fragment  may  bc  backward  and  the  proximal  fractured  end 
displaccd  tuwanl  the  [lalm. 

Lateral    displacement    is    frcqucnt.     Longitudinal,   impacted 
spirai  fractures.  and  comminutions  are  ali  found,  and  fiacturcs  of  sevcr&J 
of  the  boncs  oftcn  coexist. 

Diagnosis  is  urusually  easy.  Pain,  deformity,  swelling  or  marked 
ccchjTiiosis  are  usually  present.  Crcpitus  cim  often  he  oblaìned.  The 
sinking  uf  the  knuckle  is  diagnostlc  whcre  une  bone  only  has  been 
fractured. 

Se]>anitiun  of  the  epìphyses  occurs.  Thcre  is  hut  a  single  e])iphvsis 
on  each  of  the  metacarpals.  as  well  as  on  ihe  phalanges.  The  epiphyws 
of  ali  the  phalanges  and  the  lìrst  metacarpat  are  dtuated  at  the  prox- 
imal end»  of  the  hones.  while  on  the  second.  third,  fourth  and  fiflh 
metacarpals  it  is  situatcd  itt  the  distai  end  (picturc). 

An  exact  diagnosis  of  the  extetit  of  injury  is  best  obtained  by  thc_ 
X-ray. 

Fracture  of  the  first  metacarpal  at  the  base  occurs  from  a  blow  ó" 
the  poinl  of  the  thumb.  It  is  usually  oblique,  patising  through  the  ar- 
ticolar surfacc,  bui  may  bc  Iransvcrsc  and  the  shaftmaybeimpactcd 
into  the  base  (Fig.  17*6).  The  oblique  form  is  must  common  und  had 
received  the  namcof  "Bcnnett's  fracture.  "  The  small  fragment  with  a 
part  of  the  articular  surface  remaìns  in  placcj  while  the  shaft  is  dri%-eB_ 
backward  and  upward.    The  thumb  is  shortened. 

rwdfMMf.— Fracturcs  of  the  second  and  fìfth  metacarpals  can 


FRACTrUES  OF  TlIF.  MKTACARPUS 


9J 


^^1 


■Ily  be  manipulated  into  piace,  bui  are  hard  lo  holcl  in  place.  Wbere 
ihc  «Itformity  rccurs  or  cannot  bc  rcduccd  a  dowcl  can  be  casily  inserled 
and  hoUts  the  knuckle  in  Une  unlil  union  takes  place  (Fig.  181).  In 
laborìng  mcn  wbere  the  grìp  is  of  ìmportance,  care  must  bc  takcn  to 
obtain  eml-to-L-nd  unìun  in  strai)i;ht  postlion,  and  tlie  open  operation 
is,  (hercforc.  quite  cssentìal.  After  rcductìon,  a  largc  roller  bandage 
ptoced  ìli  tjie  piìm.  of  the  band  ìs  a  serviceable  spUnt. 

Wherc,tbe;.nfy;n  treatment  of  a  mctacarpai  f radure  is  inadvisable 

d  therc  is  djjii^rmity  witK  shortening.  cxlension  may  be  cmploycd  to 

mnintnin  a  corrccted  position  by  applyiny  adhcsivc  to  tln-'  front  and 
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ick  of  the  finger,  like  a  Buck's  extension,  and  attaching  to  this  a  hcavy 

band  of  rubber  or  rubbcr  tubing.     The  rubbcr  is  fastuncd  to  the  prò- 

jccting  end  of  a  dorsal  splint  whiob  should  extend  from  l  he  middle  of  the 

■^rearm  to  about  4  in.  t)eyond  the  end  uf  Ù\^  finger. 

^B     Fraclure  of  the  first  metacarpal  (Bcnnctl's  fracturcl  dcscrves  espe- 

^■al  care.    If  eveiily  impactctl  ami  if  shortening  is  not  grcat  it  may  bcst 

^bc  lefl  alone,  bui  the  oblique  fractures  ihrough  the  arlicular  surface 

must  \k  fastcned  wilh  a  stecl  pìn  to  ubta.in  a  perfect  re^ult. 

Treatment  withont  operation  -ihoulH  be  by  immobilizatìon  in  the 
byperextcnded  position  with  a  tight  plaster  splint. 

Reduction  shouid  bc  madc  under  an  ana-.-tthciic  and  the  splint  ap- 
licd.    Passive  movemenl  and  mansage  shouid  bc  bcgun  ;is  carly  as  the 
ad  uf  the  first  week. 
Practur€S  oj  Iht  pkaìangts  are  of  frequent  occurrence,  from  both  direct 


Umait  after  UMtasm  hr 


)onn  U  frr<|ucMt  in  imluMrìal  accidcnts.  the  shaft  splittùig  in  two  or 
nutre  limniuiilinnl  (iltinw  «mi  bcinjt  cmslied  togcthcr.  Crushing  of 
thc>rntU»lMioi'curi,  uni)  ihc  ailjaccnt  cndsof  severa!  phalangesmaybe 
ùmutiutiiHiuftly  inwlvtU,  ihc  ahafis  escapinfc  ìnuct.    This  happcns 
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>%^— PrAclurv  middle  rtulAiiK  ofLittla  finger, 

101, — PrKtura  i>  tMOtMiomt  ph*l>ni  «(  liltlc  finctr. 


Diagnosi^  is  usually  easy  from  the  suhcutancous  nature  of  the  injur>'. 

eiormity.  crepitus  and  mobìlity  are  usually  unmistakable,  bui  some 

scLurrs  into  the  joints  can  otily  bc  dctcrraincd  accuratcly  by  the X-ray. 

luon  U  prompt  in  ùmpte  cases,  apt  to  be  delayed  in  compound,  and 

Dt)n-union  is  rare. 
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Treatment. — Reductìon  and  fìxation  on  a  finger  splint  is  sufiicient 
in  most  cases.  When  near  a  joint  early  passive  movement  and  changes 
in  the  shape  ol  the  splint  tend  to  prevent  ankylosis.  Where  accuracy  of 
settìng  and  good  functional  results  are  demanded,  steei  pins  may  he 
used  to  hold  the  fragmcnts.  These  may  be  passed  directty  through  the 
boncs  laterally  and  kept  in  place  until  sufficient  union  has  taken  place 
to  insure  the  length  and  approxlmation  of  the  bone. 
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SECTION  IH 
HSLOC.VTO^S  OF  THE  UPPER  EXTREMTTY" 

Br 
A.  F.  JONAS,  M.D.,  FAC.S. 

DISLOCATIONS  OF  THE  CLAVICLE 

iislocations  of  the  cla\icle  are  not  frequent  and  usually  occur  be- 
ireen  ihe  ages  of  35  and  50.  Ih  the  author's  cxpcricncc,  dislocatìons 
at  the  acromiocluviciilar  joint  are  more  common  than  at  tbesleroO' 
davicular  articulation.  Dislocalions  al  bolh  cnds  of  the  claviclc  at  the 
samc  time  are  exlremoly  rare.     Severa!  cases  have  been  recordcd. 

Dispiacemenl  of  the  slernal  end  of  the  clavicle  does  occur  in  the 
foUowingdircctìons;  i.  Forwardaiidupward;2.  upward;^.  backward. 
While  displaccmcnl  of  the  stcrnal  end  of  the  clamide  can  occur  in  an 
upward  and  forward  direction  and  in  a  backward  direction,  the  most 
frequent  dislocation  is  forwatd  and  upward.  A  forward  dislocation  ìs 
uncommon,  a  backward  dislocation  is  very  rare. 

I.  Forward  and  upward  dislocatìon  is  more  fri-quent  than  ali  other 
fonns.  Il  «rcurs  %vhcn  force  is  applicd  at  the  shoulder,  forcin};  il 
back.ward.  When  falling  on  the  shoulder,  espedally  whcn  the  arm  is 
thrown  outwurd  and  backward  or  a  severe  blow  is  applìed  to  the 
anterìor  surfacc  of  the  shoulder  or  when  falling  on  the  exicnded  hand. 
the  force  exerts  itself  on  the  sternoclavicular  joint,  tearing  off  its  liga- 
ments  and  juìnt  capsule. 

Physiatl  Signs. — The  stemal  end  of  the  clavicfe  can  be  seen  prn- 
lectìnR  upward  beneath  the  skin  at  the  sterna!  notch.  The  shoulder 
falU  fnrward.  The  projccting  end,  whcn  grasped  betweeu  the  thumb 
and  fìnger,  is  freely  movable  and.  when  the  shoulder  is  pushed 
ckward.  the  dislocated  davicular  end  can  be  pressed  back  into 
filernnl  articulation  bui  ìt  immcdìatcly  bccomes  displaccd  whcn 
is  releaaed.  Every  muvement  of  the  shoulder  movcs  the  di»- 
iced  bone.  The  diagnosis  is  easy  and  can  usually  be  made  by  inspec- 
>a  alonf . 
Trtalmml. — The  disloca  tcd  claviclc  can  be  easily  replaced  by  pulling 
both  sfaoulders  backward;  this  mnnoeuver  can  be  aidcd  by  placing  Uie 
knce  on  the  spine  bctween  the  shoulder  blades,  al  the  same  lime  making 
7  97 


REGIONAL  SUHGERY 


pressure  over  the  dislocateti  end.  ReducUoa  U  easy,  but  it  i&  oft 
vcry  diiCcult  to  maintaìn  the  bone  in  place.  The  moat  useful  appUanc 
has  been  found  to  be  a  carefully  applicd  figure-of-eight  bandage,  whicb 
draws  both  sboulders  backward.  A  finn  pad  in  the  form  of  a  roller 
bandage  applicd  uvcr  the  dislocateci  end  is  hcld  in  place  by  a  long  strip 
of  adliesive  plaster.  Anotlicr  method,  cmployed  successfully  by  tic 
autUor  in  onc  case,  is  to  mould  a  lead  piate  over  the  stcmodavicular 
articulation,  hoMinf(  it  in  place  by  a  roll  of  cotton  bandage  which,  in 
lum,  is  immobilizcd  by  a  long  adhesivc  strap,  passJng  from  low  down  oo, 
Ihe  chest,  over  the  shoulder  and  far  down  the  back. 

Sometimes  ali  methods  by  e^iternal  strappioR  and  padding  fail, 
vrbcn  it  bccoracs  neccssary  to  resorl  to  an  open  uireratìon.  The  articu- 
lar  ^urfaces  are  carefully  dcnudcd,  a  bronzc  aluminum  wirc  is  passed 
ibrougb  drill  holcs  ìn  the  cla\'i<;le  and  sternum  and  the  bone  is  tìrroly 
drawn  info  place.  The  usuai  esternai  rctcntive  methods  must  be 
appUed  after  the  wound  has  been  closed. 

2.  Upward  Dìsplacement— TbÌ3di:(tocation  is  due  to  a  force  applicd 
to  the  outcr  end  of  the  cla\ide,  suddcnly  dcprcs&ini;  the  shoulder,  put 
tìng  a  severe  strain  on  the  slernoclavicular  joint.  learing  its  Ugamenl 
and  capsule,  and  thcrcby  liberatiug  the  end  of  the  bone. 

Physuai  Signs. — The  shoulder  appcars  dcpressed;  the  stemal  end  of 
the  bone  h:u.  been  puUed  upward  by  the  outer  head  of  the  stemomas* 
toid  and  can  bc  fclt  above  the  stemal  notch  in  front  of  Ihe  trachea, 
sometimes  ìatcrferiog  with  breathing  and  deglulitton.  Tbc  end  of  the 
dislocatcd  bone  can  bc  patpalcd  n'ithaut  difliculty. 

Trcttlment. — Locai  pressure  over  the  stemal  end  of  the  bone  may 
bc  tried  by  means  of  padà  aiid'lead  plates  hcld  in  place  by  adhesivc 
plaater.  To  this  is  addcd  a  fìgure-oi-eight  bandage  and  clcvation  of 
the  shoulder  by  means  of  a  triangular  bandage.  These  alone  are  usually 
UDsatiafactory.  Final  union  is  impcrfect.  The  result  is  usually  a  more 
or  less  loose  joint  admittìng  of  a  high  degree  of  movemeut.  la  the 
author's  opinion,  the  best  form  of  treatment,  providcd  an  accurate 
aseptic  operative  technique  can  be  followed,  is  to  approximale  the 
articolar  cnds  by  a  bronze  aluminum  wire  IhrouHh  an  open  opcration, 
followed  by  the  usuai  esternai  appliances  to  insurc  immobilily. 

j.  Backward  displacemeot  h  vcry  rare.  The  author  has  seco  onl] 
one  case,  lo  thÌ5  casi-  a  blow  was  strutk  dircclly  over  the  stemal  cn< 
of  the  clavicle,  forcing  the  head  of  the  bone  direcily  backward  ar 
slightly  downward  so  that  its  lower  margin  re«ted  behind  the  sterni 
The  dislocation  was  com]ilctc.    It  is  possiblc  to  proituce  thfs  dispiace 
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raent  by  other  means.  for  example,  by  a  sudden  blow  or  pressure  on  the 
^puter  and  posterior  side  of  the  shoulder. 

B     Pbyskal  5ifttJ.— Likc  othcr  forms  o(  displacements  of  the  clavidc 

^Hliis  oae  ts  not  dlfficult  to  recognìze.     The  shoulder  ts  incUned  to  fall 

^forward.     A  dcprcssion  is  distinctly  secn  and  fclt  at  the  stemal  artìcu- 

Islìon.     In  the  aiithor's  case,  there  was  tnuch  pain  oq  movement  at 

the  stemal  end  of  the  boae.    There  was  cumplaint  of  dysphagia  and 

dyspncca..    Thcrc  was  no  abscncc  of  the  radiai  pulse  as  has  beea  ob< 

^ccrved  by  others.    There  was  no  cyanosis. 

^P  Treatment. —Whiìc  rcduction  is  usuaUy  easìly  effected  by  pressing 
both  shoulders  backward,  this  was  iaeffectual  in  ihe  author's  case. 
Manìputation  under  aiiarsthcsia  was  unsucccs^ful.  It  became  necessary 
to  do  an  open  opcration.  The  incision,  expo^ing  the  stemal  notcb  and 
about  3  in.  of  the  clavìcle,  revealed  the  head  of  the  clavEcle  firmly 
wcdgcd  behind  the  stemal  margìn.  G<ntlc  Icvcrage  with  an  elevator 
liberated  the  bone  whìch  was  then  easìly  broughl  into  place.  The  ar- 
ticularsurfaccswercrcmovedwith  a  chisel.  A  bronzc  aluminum  wire 
was  passed  through  drìll  holes  in  the  clavicle  and  stemum,  and  the 
clavicle  was  easily  drawn  into  its  place  and  the  wire  twisted.  The 
costodavicular  lìgamcnt  was  suturcd  with  chromic  gut  and  aa  unsatis- 
faclorj-  attempt  made  to  suture  the  remnants  of  the  slemocUvicular 
capsule.  The  wound  was  cIoM:d.  After  the  application  of  the  usuai 
a^ptìc  dressing.  both  shoulders  were  drawn  backward  with  a  lìgure-of- 
eight  bandage,  the  elbow  was  elevated  with  a  trlangular  bandage.  Re- 
covery was  compiete  and  uncvcntfnl. 

Displacemept  of  the  Clavicle  at  its  Acromìa]  Snd. — Dislocation  of 
the  ouccr  end  o(  the  clavicle  raay  occur  in  thrcc  dircctions:     t.  Supra- 
.     acromial;  3.  subacromìal  and  3.  subcoracoid. 

^fc  I.  The  supraa<romial  dìsbcation  is  the  most  common,  the  clavicle 
^RKÌng  dispiacici  upward.  On  account  of  the  small  articular  surfaces 
Vthat  make  up  the  joìnt,  the  dislocation  is  usually,  though  not  always, 
complete.  It  is  usually  caused  by  a  direct  blow  or  a  fall  upon  the  shoul- 
der joìnt  producing  a  laceration  of  the  superior  and  inferìor  acromio- 
clavicular,  conoid  and  trapejoid  ligament»  and  the  joint  capsule.  The 
end  of  the  claWcle  is  puUetl  in  an  uj)ward  direction  by  the  trapezius 
muMiIe.  If  the  structures  are  only  partly  toro,  the  dislocation  is  partial 
or  inomnptete.     The  latter  comiitiun  h  very  rare. 

fkyncat  Signs. — In  comparing  both  shoulders,  it  is  observed  that 
the  outer  clavicutar  end  is  lifted  above  the  acromion  und  is  surrounded 
by  a  swelling  which,  on  palpation,  is  tender  and  painful,  especially  on 


EQuvrmeni.  The  tnd  of  the  bone  can  I>c  fclt  lo  move  backward.  forward 
■nd  (lownwurd.  The  shouldcr  often  drops  forward.  In  an  incomplete 
diftlooatìon,  ali  thesc  signs  are  present  in  a  much  Icss  dcgree.  The  dis- 
piacwl  bone  can  be  casily  reductcl,  but  it  slips  out  of  place  the  instant 
that  pressure  is  removed.  In  our  esamina tìon,  we  musi  bc  certain  ihal 
we  can  cxciudc  a,  fracture  of  the  ouler  end  of  Ihc  claviclc  or  of  the  acro* 
mion  proceàs. 

"In  the  fraetures  of  the  ouler  end  of  the  claviclc,  a  mcasurcment  of 
both  clavicles  should  show  the  ìnjurcd  bone,  apparcntly,  to  be  the 
shorter  one.  The  clavicles  are  apparently  shorter  if  the  measuremcnts 
are  made  betwecn  t^oints  eatetiding  from  the  middle  of  the  stemal 
Dotch  lo  the  acromion  processes  on  both  shoulders.  [f  the  clavidej 
ihcnisclvcs  are  mca^urud  from  ihcir  extrcme  cDtls,  therL-  niU  bc  no 
attuai  «hortenìng." 

Should  thcrc  be  a  fracture  of  the  acromion  proce&s,  it  can  bc  de- 

Icrnùnrd  by  pali>ation,  usually  the  rough  fraclurcd  surfaces  can  be 

Mx  and  crepitus  in  most  cases  will  detcrmine  the  nature  of  the  injury. 

U  a  o>mparativc  measurement  is  raade  of  both  clavicles,  the  injurcd 

^|à|H||W  appcar  shorter.     The  pain,  on  movement,  is  greatcr,  and  swell- 

^^^^Nwfir  pronounccd  at  the  point  of  injury.     The  displacemcnt  can 

W  «.^««ivclcd  by  putting  the  arm  agaìnst  the  thorax,  placing  the  hand  of 

iW^vrstor  on  iJie etbow and  pushing  it  upward.     In  fleshy  individuai. 

«khMlKl  Atty  doubt  cxist  as  to  the  nature  of  the  iujury,  a  skiagram  would 

Lm^««1  th«  cxact  location  of  the  fracturc. 

■■    Ir  OMocatlona  of  the  outer  end  of  the  clavìcle,  an  Ìn»pection  of  both 

^t^iilli^W  «"*uld  «how  the  injurcd  bone  apparently  to  bc  the  shorter  one. 

!    Tku  lUvwIc  Ì!i  nppHfcntly  shorter.  if  Ihe  measuremcnts  are  made  be- 

•4Utft  exiending  from  the  middle  of  the  sfemal  notch  to  the 

<  |tfvK't*uef  Oli  both  shoulders.    If  the  cla\'iclcs,  thrmsclves, 

1    ^«  weutt'^'  ''^^"^  *'^*^'^  vxteroal  ends  to  ihetr  stcrnal  attachinents, 

I    UlOtV  ti  )h>  iki'tuul  shortening.     Crepitus,  when  present,  points  with 

>   U«  u  fratture.     The  deformity  is  not  dithcult  to  correct  by 

I     li:  -m. 

A  fUidocation  of  the  outer  end  of  the  clavìcle  caa  be 
.t  by  pullìnit  the  shcutdcr  backward.  lifting  u]>  the  arm 
auil  uiAkum  ))Tiiw\irc  over  the  dislocatcd  bone,  but  the  dìsplaccmcnt 
levM*  **  HWt  *^  'tupivort  is  removed.     The  author,  in  hìs  expericnce, 
•m*  (t.uu.l  iK.tt  .«  [icid,  comiHMed  of  six  or  etght  laycrs  of  gauze  placed 
...  I  -,  Uvìcular  joint  and  over  thi.s  a  lead  piate  moulded  to 

U  Md  l«utv4HM  m  place  by  a  broaid  adhesivc  band  that  pa3.ses  downvrard 
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in  front  and  below  the  elbow  anri  upward  on  the  back  of  the  arm  to  the 
point  of  commcncement,  will  retain  the  dislocation  in  place.  A  bròad 
adhedvc  strip  shouid  bc  applicd  around  the  arra  immcdiately  below  the 
pectoralis  attachment,  pulled  bnckward  and  attachcd  to  the  back  in 
such  a  way  as  lo  pulì  the  shoulder  backward.  The  arm  shouid  be  flcxed 
and  fastened  over  the  chest  so  Ihat  the  tìnger  tips  rest  againsl  the  oppo- 
site  shoulder.  The  union  between  the  ends  of  the  hones  is  scWom  per- 
fect;  the  joint  is  more  or  Icss  a  rclaxcd  and  an  cxccssively  movable  onc. 
Somctimes  in  complete  dislocations  whcre  ali  lìganientous  and  capsular 
stnicturcs  are  tom.  pcrmitting  a  wìile  scparation  of  the  joint  surfaces, 
no  (orm  o(  cxtemal  dressing  is  effectìve;  in  such,  an  open  opcration  is 
indicaied. 

Ofxratioti. — An  incisìon  is  minlc,  pcrferably  slighlly  ahoveor  below 
the  joint  so  as  to  avoid  having  the  skin  suture  line  dircctly  over  the 
«mure  in  the  joint.  The  arlicular  surfaces  are  dcnuded  of  their  capsular 
rcmnants  and  othcr  tìbrous  structurcs,  so  as  to  vivlfy  the  joint  surfaces. 
A  wire  passed  through  a  drill  hole  in  each  bone  is  twisted,  thus  couptat- 

Kfng  the  di&piaced  bone».  The  practice  nf  atlera]iting  to  unite  the  liga- 
mcnts  and  joint  capsule  with  kanpart»»  tcndon  or  chromic  gut  or  ailk 
appears  inetleclive  on  account  of  the  diflìculty  uf  appruxiinating  the 
capsular  margins.  In  two  instanccs  the  author  maintained  the  bones 
in  place  by  pa^sing  a  brunze  aluminunn  wire  through  tirili  holes  in  the 
acTomion  proccss  and  end  of  the  clavicle,  taking  great  care  tu  place  the 
iwisted  ends  of  the  wire  on  the  lower  surface  of  claWcle  so  as  not  to 
irritate  the  skìn.  In  both  caaes  the  outcome  was  good;  the  wircs  havc 
oot  becn  rcmovcd. 

a.  Subaeromial  dislocations  are  vcry  rare;  the  writer  has  never  seen 
,  a  case.    Very  few  are  found  in  the  litcrature. 

^1      The  dislocatìon  occurs  usually  when  a  hlow  is  struck  ìn  a  downward 

^Tind  backward  direction  direetly  upon  the  shoulder  joint  while  the  arm 
is  extcndcd  in  an  outward  direction.    The  outcr  end  of  the  clavicle 

H|s  found  below  the  acromion  process. 

P hy sitai  Signs. — On  inspcction  it  is  at  once  apparent  that  the  miter 
ctwl  of  the  rla\icle  has  disappeared.  The  tontour  of  the  shouWcr  has 
changed.  It  has  dropped  forward.  The  end  of  the  clavicle  can  be 
paipaicd  bcneath  the  acromion  procc.is.  The  movcmcnls  of  the  arm 
are  litnìted  and  vcry  painfuL  The  brachìal  plexus  may  be  compresscd, 
caufting  mure  or  Icss  ana:sthesia  of  the  arm. 

B  Trealmenl. — Rcduction  can  be  effected  by  the  methods  describcd 
io  connection  with  othcr  forras  of  dislocation  of  the  outcr  end  of  the 
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clavìdc.    The  drcssings  rccommendcdinothcrformsof  dìsplacementof' 
theouter  end  of  the  chi  vide,  are  more  or  less  erTective  and  may  he  trìed 
but,  in  the  opinion  of  the  writer^  the  only  cffcctivc  treatment  is  to  wire 
ihe  displaccd  bones.  .J 

j.  SubcoratoUlàislocalion nìAyhQ  mentìonedbecauseof thepossìbility 
of  suchanacddcnt,  butitoccurssoinfrcquently,  thatvcry  fcwsurgcons 
havc  ever  met  wiih  it.  In  the  cvcnt  oi  such  an  occurrence,  the  diag-j 
no*is  is  ca&ìiy  madc.  The  outer  end  of  the  cla\nclc  is  fuund  in  the  axilU 
and  under  the  acromion  proccss.  There  is  an  absence  of  the  ciavide 
at  ìts  acromial  attachment.  The  shoulder  drop»  forward  and  is  ini- 
mo\-abIe  on  account  of  Ihe  pain.  Reductìon  may  he  effectcd  by  sa. 
cxtrcmc  outward  and  backvrard  pulì  of  the  shoulder  but  if  this  is  notj 
aucccssful,  an  open  opemliou  shouid  be  petformed. 

Supraspinatus  Dtsiocation. — The  literature  contains  very  few  cx-^ 
aniplcs  of  thìà  forni  oÌ  dislocatìon.  KJar  (Deutsche  Zeitschrìft  Hit 
Chirurgie,  LXXIII)  discusscs  bis  personal  expcricnce  and  spcaks  of  the 
rarity  of  this  dìsplacement.  The  outer  end  of  the  claviclc  iscrowdcd 
dirccUy  backwurd,  as  a  result  of  direct  violencc  and  the  bone  is  found 
bclow  the  spine  of  the  scapuU-  K!ar  states  that  reduction  is  easily 
accomplished  whcii  the  subjcct  is  placed  on  bis  back  and  the  davide 
graspcd  and  puUed  forward.  RetentJon  is  difficult.  Any  cxtema.1  ap- 
piiratus  is  ineffective.  It  wouid  seem  that  the  only  effective  treatment 
Ì5  an  open  operation  and  Lhv  wiring  of  the  ciavide  to  Ìts  articulatioa , 
with  acromion  proccss. 

Total  Dislocation  of  the  Ciavide. — By  this  condition  is  tneant  a 
location  of  bolh  cnds  of  the  claviclc  at  the  same  timc  and  acquircd  in 
the  same  accident.     The  displaccment  is  usunlly  produced  by  great_ 
extemai  violence,  the  force  being  exerted  along  the  horìzunta.1  axis  ol 
the  shoulders. 

Physkai  5fjfrtJ.— Accordiiig  to  Stimson,  "  The  sternal  end  has  alwa>'S  " 
bccn  displaccd  forward,  and  the  only  additìonal  changc  in  posìtion 
that  is  mentioned,  is  in  Morel-Lavelleo's  case,  that  it  had  moved  rather 
upward  than  downward.  The  acromial  end  was  (ìisplacc<t  backward 
in  four  cases  (once  to  a  distance  of  three  finger  breadtbs),  upward  and 
outward  twice,  and  once  each  forward  and  outward,  downward  and 
incomplctcly  upward."  On  account  of  the  superAdal  location  of  the 
ciavide,  the  diagnoiùs  can  usually  be  niade  by  inspecUon.  The  disio* 
catcd  ends  of  the  bone  can  be  scen.  Palp&tìon  will  quìckly  vcrìfy  other 
visible  signs. 

rrfd/menf.— Reduction,  by  puUing  both  shoulders  backward,  U 
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isy,  but  as  in  ali  other  forma  of  clavicular  displaccmcnt,  maintenance 
'o(  the  concclcd  posilion  ìs  tUllicuIt.  Any  of  the  (orms  ot  retcntion 
dressings  eraployed  for  other  forms  of  displaccmcnU  of  the  clavicte 
may  bc  uscd,  and  in  a  Urge  proportion  of  cases  will  produce  saiiafactory 
resulu.    In  mosl  cases  ihere  i&  some  defomiity  but  the  functional  rc- 

I&ults  are  good. 
[  DISLOCATIONS  OF  THE  SHOULDERJOINT 

Before  wc  bcgin  the  study  of  shoulder-joint  luxations,  it  wìII  be 
necessary  to  take  intd  account  severa]  anatomie  landmarks:  (i)  The 
head  ot  the  humcnis.  (2)  The  acromion  proccss.  (5)  The  conoid 
proccssof  the  eia  vide.  U)  The  coratoid  proccss.  (5)  Thespurofthe 
acromioD  on  the  scapular  spine. 

I.  The  head  of  the  humcnis  can  bc  oasily  £elt  as  a  firm  rounded 

body  under  the  acromion  process.    The  greater  tuberosity  and  son^e- 

times  the  bidpital  groove  can  be  palpated  when  the  arra  is  rolated  or 

movcd  backward  and  for^-ard. 

^      2.  The  acromion  proccss  ts  the  most  conspicuous  landmark  about 

^Rthe  iihoulder-joint.    Any  dhturbaDCC  'm  ils  relation  to  other  structures 

^■kf  the  joint,  is  instantly  recognìzed.     The  shoulder  may  he  grcatly 

"swollen  or  thickly  covered  with  muscle  and  fat  but  the  acromion  stili 

temaios  the  most  marked  guide  in  our  examinalìoii  and  as&ists  us  ìn 

locating  the  poMtion  of  the  humcral  head. 

3.  The  conoid  tuberosity  of  ihe  claviclc  is  dlrectly  above  the  com- 
cold  proccss  and  affords  attachment  for  the  conoid  ligamcnt.  It  some- 
times  serves  as  a  guide  in  luiding  the  coracoid  proce&s  below  and  the 
spur  of  the  scapula  behìnd. 

4.  The  coracoid  process  can  usually  be  found  by  palpating  with 
the  thumb  ur  the  iiidevlinger  bclow  the  eia  vide,  immediately  bencath 
the  conoid  proccss.  It  is  casily  palpabLc  unlcss  there  Is  a  dislocation 
forwaid  of  the  head  of  the  humerus. 

C5)  The  spur  of  the  acromion  on  the  scapular  spine  is  a  prominence 
on  the  posterior  margin  of  the  spine  of  the  scapula  and  forms  a  promi- 
nenl  poinl  under  the  skin  on  a  Une  directly  posterior  to  the  tip  of  the 
coracoid  prortss. 

Thesc  landmarks  are  airanged  about  the  shoulder-joint,  which  is 
composed  of  the  head  ot  the  humcrus  and  the  glcnotd  cavity.  The 
glenoìd  does  not  usually  exist  as  a  ca\ity,  even  when  its  eartilagìnous 
dm  is  unusually  developed.  It  is  very  small  when  compared  to  the 
head  of  the  bumerus,  is  Utile  more  than  a  point  of  contact  and,  of  itseU, 
coold  not  huld  the  humeral  head  in  position.     It  ìs  not  at  ali  comparahle 
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to  thu  aceiabulum  which  fits  snugly  to  the  (emoral  head.  The  frccdoml 
of  movement  of  the  joìnt,  ìs  due.  in  part.  lo  the  wide  and  elastic  capsule, 
The  head  of  the  bone  is  maintained  in  place,  asìdc  frcm  ìts  capsule,  by 
the  acromion  and  coracnìd  proccsses,  assisted  by  the  stron^  ligamcnts 
betweeii  thcm.  The  (ullowìii^  niuscles  assist  ìn  formìng  a  sort  of  a 
socket:  viz.,  in  front,  the  subscapulam;  hchìnd.  the  supra-  and  infra- 
spinatus  and  the  teres  minor.  The  deitoid  envelops  the  outer  Ride  of 
the  joinl.  These  muscles  are  attached  to  the  upper  end  of  the  humerus; 
the  subscapularis  ìs  closcly  adhercnt  to  the  capsule,  materially  strength- 
ening  il,  and  preventing  it  from  becomìng  folded  betwccn  the  articular 
suifaccii.  The  joìnt  ìs  furlher  strongthcncd  by  the  coracohuraeral 
ligament  and  the  supraspinalus.  lilling  the  trinngular  spacc  bctwecn  the 
head  of  the  humerus  and  the  coracoa  ero  miai  lijtament.  It  plays  a  rdle 
similar  to  the  Y  ligament  in  hip-joÌnt  dislocations. 

Dislocations  of  the  shoulder-joint  are  more  frcquent  than  disloca* 
ijons  of  ali  othcr  joints  combined.  They  occur  more  often  in  men  than 
in  women,  are  most  common  between  the  yean  of  30  and  60.  This 
is  accountcd  for  by  the  grcatcr  liability  to  accidont  of  men  engaged  in 
physical  labor.  Displatement&  of  the  shoulder-joint  are  of  many  varie- 
Ucs.  When  one  considcrs  the  various  occupation.<  of  men,  and  the  great 
force  that  they  are  sometimcs  cxposcd  to.  it  is  not  dìfficult  lo  imaginc 
extreme  and  unusual  luxatìon*,  even  lo  the  driving  of  the  head  of  the 
humerus  into  the  thoracic  cavity.  Clinically  wc  have  found  that  the 
number  of  dìrections  in  which  the  humeral  head  is  displaced  is  limitcd. 
■  A  simple  dislocalion  dircctly  upward  wJthout  fracturc  seems  practically 
impossiblc.  The  joint  is  not  only  restricied  by  the  overhanging  of  the 
acromion  process,  bui  is  protectcd  by  the  unusually  strong  coraco- 
acromial  ligament.  In  »pitc  of  this  unusual  protcction,  luxations  in  an 
upward  direction  have  been  obscr\'ed. 

Dislocation  of  the  head  of  the  humerus  dircctly  downward  occun 
only  when  the  trìceps  is  torn  oli,  an  accident  that  ìs  very  infrequent. 
There  remain  two  other  princiiwl  directions  in  which  the  head  of  the 
humerus  tnay  bc  displaced,  viz.,  fom-ard  and  backward.  The  latter  is 
extremely  rare  on  account  of  the  lìrm  allachments  of  capsule  and  lìga-  . 
mcnts  to  the  postcrior  margin  of  the  glcnoid  cavity.  j^È 

When  we  consult  the  literature  in  referencc  to  classifìcations  of  shoul- 
der  di&locatioiis,  we  are  overwhelmed  by  the  multiplicity  of  varicties. 
Almost  every  author  difTcrs.  Il  is  intcreslìng  to  note  some  of  the  many 
varìetic!;.  At  Icast  15  typcs  ha^'ing  been  described  as  follows;  "Sub* 
coracoit),  intracoracoid,  subctavìcular,  supracoracoid,  subglcnoid,  ajiU- 


Ut)',  supraglenoki,  luxatio  erecta,  retroglcnoìd,  supcrìor  and  Inferlor, 
fcuimcromìal,   rctroaxìllary,   subspinous,   inlratboracic,   subtrkipiial  "  j 
(Cottón).  fl 

Thene  vaTÌeties  are  confusing  and  impractical.  Many  of  the  dis-^ 
tinctions  cannot  be  made  out  clinically;  thercfore,  we  must  use  a  more 
practical  and  ^mple  classìfication  and  Avaià  the  above  more  or  lesi 
Imaginary  anatomical  distinctions.  The  following  woultl  sccm  to  com- 
prise  the  principal  types  as  found  in  our  daily  woritj  they  are  arranged 
nccording  to  thcir  relative  frcqucncy, 

I.  Dislooitions  fom'ard.    Usually  subcoracoid  (Fig.  191),  seldom 
(ntracoracoìd  and  very  rarcly  tJiriist  imo  the  thorax. 
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Fl«.  19|.— SuIiKlcnoid  (lidocatiun  uf  liumciu». 

2.  bislocations    backward.    Uncommon.    May    be    subacromlal 
(Fig.  193)  or  subspinous. 

3.  Dislocations    downward.     Uncommon.    known    as    subglenoid     1 
(FÌK.*i<>4),  and  luxatio  erecta  (Fig.  193)  (Middledorpf).  ^| 

4.  Dislacaiion  upward.    So  infrcquent  that  many  surgeons  with  a^ 
large  scn-icc  of  cmcrgcnc)'  surgery,  bave  never  sccn  a  case. 

The  va^t  majority  of  shouldcr  dìslocatioos  are  caused  by  indirect 
violencc  and  occasionally  by  muscular  action  alone.     Very  few  ai 
cau*ed  by  direct  violence.     In  thr  majority  of  tases  ihcre  h  a  fall  ai 
the  uutsiretchet)  band  whìle  the  nrm  is  alMlucted  and  rotated  outwardq 
The  full  wcight  of  the  body  U  thrown  on  the  head  nf  the  humerus  at 
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the  lowcr  and  inner  margin  of  the  gl«nbid  cavity,  lacerating 
tini  capsule  al  iu>  wcnkvsl  part.  There  is  an  immediate  contrac- 
ii  the  pectoralis  major  and  minor,  the  latissimus  dorsi  and  deltoìd 
les,  pulling  the  head  of  the  humenis  forward  ioto  a  position  bencath 
oracoid  process.     This  is.  Ihe  most  common  position  of  the  disio- 

humcial  head.  The  position  of  the  head  is  aho  dctennined  by  a 
dary  force.  Usually  the  elbow  is  immcdiaiely  brought  to  the 
ìi  the  thorax,  thus  dctcrmining  a  subcomcoid  poiìition.  Shouid 
tboff  be  forced  further  toward  the  mediaa  line  immediatety  after 
tumeral  head  ha.s  Icft  the  joint  capsule,  the  bone  might  pass 
.rd  to  the  outer  side  of  the  coracoìd  process  and 
bly  beneath  the  clavicle. 
lieo  wc  study  rcccat  shouldcr-joint  disloca- 
,  we  find  that  the  capsule  sustains  an  exten- 
rent  on  ìts  lowcr  and  inncr  bordcr.  bctwccn 
3ng  head  of  the  trìceps  and  thesubscapuUris, 
xtssiblc  but  noi  verj-  probable  that  dislocatiooN 
[ake  place  without  alaccration  of  the  capsule, 
al  such  cases  are  reported  by  Stìmson. 
he  infra-  and  supraspinatus,  the  subscapu- 
and  teres  minor  are  often  more  or  less  con- 
,  and  lacerated.  The  tong  head  of  the  bi 
is  somcliraes  displacctl  from  ìls  groove  bui 
;  olten  torn.  The  greater  tuberosìty  is  often 
off,  favoring  a  displaccmeiit  of  the  biccps  tcn- 
which  raay  be  wcdged  between  the  artìcuiar 
ces  malcing  a  reduclion  difficult  if  not  impos- 

There  may  be  a  pcnclration  of  the  subscapularis.  hy  the  hu- 
I  head.  Ix  is  qucstionahle  if  the  breakinR  off  of  the  tuberosìty 
s  by  a  rolatory  mechanìsm  alone.  It  would  Accm  that  a  rutatory 
nward  tbrusting  movement  and  an  impingement  of  the  tubcrosity 
ist  the  margin  of  the  glenoid  cavity  in  Ìts  passagu  out  of  the  joint 
y  ìs  the  principal  mechanism. 

cccntly  it  has  been  shown  by  rtìntgenoscopy  that  Iractureof  the 
::al  and  anatomie  neck  of  the  humcrus  atiH  glenoid  cu\'ity  are  not 
)uent  complications.     Wc  find  (British  Medicai  Journal,  June  16, 

in  a  review  of  200  complicated  shuuldcr  dislocations,  that  the 
graphs  showed  32  fracturcs  of  the  upper  humeral  end.  Of  thcse 
vere  16  in  the  surgìcal  neck.  Robert  Jones  arranged  these  frac- 
in  the  ordcr  of  Iheir  frequency  as  follows:  (a)  (ractures  thruugh  the 
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su^cal  ncdt;  (6)  separation  of  the  grcater  tubcrosity;  (e)   fracture 
through  the  anatomìe  ncck  cmbradng  the  tutn-rt/sitics;  {d)   fracture 
thiough  the  neck  of  the  scapula,  embracing  the  coracoìd  ;  («)  scparalJoii 
of  the  lesser  tuberosities;  (0  separation  of  the  anatomie  neck,  not 
ctuding  the  luhert)sìtit!S. 

Injurics  to  the  blood-vessels  and  ncn-es  are  not  common  but  stili 
they  occur  with  such  frcqucncy  that  wc  inu:^t  nut  overluok  ihcir  |>u&ì>ì- 
biltty.  Both  the  axiUary  artcry  and  vein  and  branchcs  of  the  brachisi 
plexu»  may  b«  involved.  The  aulhor  has  encountcred  no  injury  to  the 
axillary  vcHScl!;,  but  has  secn  sevcral  patients  in  whom  branchcs  of  the 
brachisi  plexus  had  been  so  contu^d  as  to  manifest  a  more  or  less  propri 
longed  Qumbness  of  the  ami  nnd  hanil.  ^^ 

Diagnosis. — If  wc  kecp  in  mind  the  anatomìcal  laodniarks  dcscrìbcd 
above.  we  can,  in  the  vast  majority  of  cases,  make  a  clinica!  diagnoM» 
in  ali  individualswhoarc  not  too  fat.     As  a  mie  we  can  cxcludc  compii- 
cations  if  a  reduction  is  easily  affected  and  the  bone  remaìns  reduced. 
Shoutd  thcre  be  dìfTìciilty  in  reduction  or  if  the  reduction  cannot  be 
maintaintd.  the  proba bilitics  are  that  wc  havc  onc  or  more  of  the  com- 
plications  notetl  in  the  above  list  by  Robert  Jones.    A  skiagram  should 
bc  takcn  at  once  to  dctcnninc,  if  possiblc,  the  nature  o(  the  complica- 
tioa.    The  clinica!  diagnoM»  shouid  aln-ays  be  made  before  a  skiagram 
Ì8  made.    The  tendency,  by  many  surgeons.  is  lo  make  a  superiicial 
cxaminalion  bccausc  an  X-ray  will  always  clcar  tip  the  nature  of  t 
injur>-.    Our  patients  are  often  some  diatance  away  frora  an  X-ra; 
plant  and  its  use  is  not  availablc;  thcrcforc  if  wc  bave  neglected 
cultivate  clinical  signs,  we  are  helpless.     I^boratory  refinements  have 
a  tendency  to  Icad  practilioners  away  from   the  study  of   physica 
diagnosis. 

I,  Dislocstion  Forward. — A.  Svbtoracoid. — Diagnosis. — The  disi 
no&ts  is  nut  <lit]ìcull.     As  5oon  as  one  &ces  the  paticnt,  it  is  at  once  a 
parent  that  he  has  sustaincd  a  ì^houlder-jcint  injury.     Hi»  head  ts 
inclined  tuward  the  injurcd  &ide  and  he  holds  the  forcann  of  the  aSecti 
arm  with  bis  other  band  (Figs.  io6  and  107).     When  we  compare  bo 
shoulders  we  dnd  that  the  painful  one  has  lost  its  norma!  rotundity, 
^ce  the  contour  of  the  norma]  shoulder  is  dependcnl  on  the  humer 
head  and  the  ovcrlying  dcttoid,  wc  lìnd  that  a  \os&  of  the  form  of  thi 
«houlder  can  be  explained  only  by  an  absencc  of  the  head  of  the  bone' 
from  the  glcnoid  cavity  or  by  an  alrophy  of  the  deltoidmuscle.     To 
diflerentìate  between  an  atruphy  of  the  deltoìd  and  a  luxation,  only  a 
single  digitai  contact  isrcquired.    If  onc  pie^ses  beneath  the  acromìui 
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i«ilhtwu  Óapr  tipe,  tbc  humcrai  head  ìs  fouad  to  bc  abscot;iiisteiLdi 
(h  foiuhI  hfttO  buU}',  j  cavity  Ìs>  felt.  The  head  of  the  humcrus  is  not  is^ 
ib  iwfnitl  poàtion.  If  wc  scarcb  from  bchind,  ìmmcdiately  under  the 
lilV>J  vnd  oi  the  spine  of  the  scapala,  we  can  palpate  the  posterìor 
[^MUllUi  <Jl  the  ^oùid  cavity.  which  bas  remained  in  its  normal  posìtion, 
,  tbe  twiid  oi  the  humcrus  is  misaog.  If  wc  obscrvc  the  patient  from 
Ulrvat,  w«ùnd  th«SJÙ5of  thcarm  isnolonger  verlìcalandin  thcdiicc- 
IÌW.(li  tlM  gjbmoid  cxvìty,  but  points  toward  the  juncUon  of  the  outer 
I  Mbklb»  Ihirds  oi  the  duvicle.    We  must  iind  the  head  in  this  direc-. 

AA  4  ybuice  ve  observe  that  the  fossa  infraclaviculari<>  is  fillec 
ibui^P*  slìghUy  outwanl  and  we  instantly  conclude  this  bulging  U 
t^M  te  tbv  bcod  of  the  bumcrus.    The  palpatìng  tìnger  at  once  de-^ 
mift  ^^  hlM^  viader  the  coracoid  process  as  a  smooth,  roundcd,  hard 
tu  Uà*»».     U  we  (To&p  the  arni  and  make  passive  movemeots,  thia 
boa*  uu«t  tums  &nd  moves  with  each  novemcni.     We  ar 
kikik  ^u>Muii  tkat  the  humerus  head  ho;*  left  its  contact  with  the  glenoide 
lU  laow  tc^t$  under  the  coracoid  process.    The  bone  waii  forcibiy 
lUUt  vi  Ìt--«  joint,  Uic  capsule  was  torn  on  its  mediao  side,  allowingj 
|4  ^'  v*t:ii4W.     While  we  bave  made  our  cxaniination  from  behinc 
iMtmfOl.  4«-  TnmKtimr-s  procecd  in  the  oppositv  direction  by  beginnlni 
v>^l  }^H*e«:«  and  procccding  in  a  backward  direction.    At 
^Um  umnji  w«  brttin  with  the  axis  of  the  humerus  and  procced  upvarc 
W  ^  W«  t^wtioa  of  the  head.     It  maiters  little  at  which  point  vi 
^1^  w  ^MMl  *»  K^  ^^^P  '"  "'ùo^  ^^  typical  landmarks. 
^M^  «4  bMX'V  n4.>tcd  the  cardinal  &Ìgns,  we  stili  bave  otber  symp-1 
\«4  Ì»««»)H*wce  to  corroborate  our  diagnosis.     If  wc  note  the  con- 
i\M«V<iVU  V**  the  iivjute*!  region,  we  observe  a  changed  appearance  of 
tlu»  AtkV««kii  AxUUry  Wall.    It  uppean  longer;  this  is  due  to  the  faci 
Wa^I  hrt«  b(*rn  pushcd  toward  the  mcdian  side;  the  humeral 
UftaauM  ^  *"■    "  "■  '"^'*'^*'  ^'hicb  fonns  the  anterior  axiUary  fold,  being 
U44UXhMt^  .  mcdian  Une,  causcs  the  soft  parts  to  partìally  fold 

^  \  w;i\k(Ur  cundition  U  found  In  the  posterìor  vali.     While 

^  .  , .  t,n.t,'i  tho  koriicoid  process,  the  dislance  from  the  clavide 

t.  .i,^  ,  .1..  iiuirjLiii  a[>p<.Mrs  long.    The  humerus  appcars  con- 

i|jku«h>v  .  iwlv  »Ut[htly  longer  than  Its  fellow;  someiìmes  it  is 

.     ^1 ,  it.i.  -kk'»  »»  unìmjxirtant.     A  more  iraportant  sign  ìs  the 

UMàMAU  V4  ttw  »<***      ^^  account  of  the  great  patn  and   mu&cular^J 
Uuùki^    tou«\#ittt«Ui  ftK  very  limitcd.     We  find  that  abduction  and^^ 
>>««M  ^  t^*^  *'^  '"'*^  impossible.    The  arm  can  be  moved 
v  k*\<i*«t*l  **^  Wwtwi  to  a  limitcd  degree.     Adduction  is  possible 
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only  to  a  vcry  llmited  degrcc.  Limìtatìon  of  movcment  is  onc  of  the 
important  physical  «gns.  It  often  dislinguìshes  bclwecn  luxatìon  and 
fracture  of  the  neck. 

B.ìnÌracara(oÌdorSubeÌaincularDiiìocation{ViZ.  198). — Thelatterare 
vcr>'  uncoramon.  The  physical  signs  are  very  muth  like  thoseof  sub- 
coracoid,  with  thìsdiffcrcncc.that  thcarm  islcss  abductcd.and  the  hu- 
meral  head  can  be  fdt  tu  the  inner  aide  of  the  coracoid  proccss.  If  vre 
include  under  this  caption  thosc  cases  whcrc  the  head  of  the  humcrus  ìs 
soplaced  tliat  twi>-lhir<ls  iirlhrei--foiirthi4of  it-.  lr;insvi:r«:(liainclerlies 


Fio,  198.^ — InttiM^oiafvid  dislucniiuti. 

to  the  inner  side  of  the  coracoJd  process.  as  was  done  by  Malgaigne 
(Stimson),  then,  of  course,  we  have  a  much  larger  percenlage  of  intra- 
corscoid  dislocBlions.  But  if  we  rcgard  only  thosc  whcrc  the  entirc 
head  l'i  internai  to  the  coracoid,  n'e  have  ver)'  few  indeed. 

Tbis  ÌDJury  is  u^Uiilly  caused  by  hypcrabduction  of  the  ami.  Wc 
have  the  samc  force»  that  produce  subcoracoid  dìslocations  but  in  an 
C3taggerated  form.  The  head  ìs  forced  further  forward  on  to  the  chest; 
then,  whcn  the  ellKiw  is  lowered  and  the  arm  abducted,  the  head  of  the 
bone  passcs  under  the  subscapularìs  and  to  the  inner  ^de  of  the  coracoid 
proccss. 


113 


REGIOKAL  SURGERV 


2-  Backward  Dislocations.— These  are  usually  known  as  subacro- 
mial  and  subspiiious  di'^locatìons.  In  the  subacromial  typc  the  head 
passes  oul  of  the  glcnoid  cavily  through  a  rent  in  the  posterior  wall  of 
the  capsule  and  locates  itself  beneath  the  acromian  jinmcss.  In  the 
subspiiious  typc.  the  head  lics  under  the  spine  of  the  scapala.  The  axìs 
of  the  humcrus,  at  its  upper  end,  is  inclined  backward;  ihc  lowcrend 
of  the  axis.  at  the  flbow.  points  (orward.  In  both  ty-pt-s,  bui  cspecially 
in  tlic  suh^^pinouK.  thurc  is  adduction  and  Umited  mobility  of  the  arni. 
The  acroniion  and  coracoid  processe»  are  prominent  and  conspicuous. 
The  glenoid  caviLy  cannut  be  felt  beuiusc  the  upper  end  of  the  hutnerus 
rcsts  against  it.  The  humcral  head  is  palpablc  behind  and  bclow  the 
acromion,  wht-n  the  arni  is  rotated. 

3-  I>istocationDownward(/.»xiifiorrf<r/d).— Middeldorpf  deaignated 
this  forni  of  displacement  as  luxatio  erecta.  The  humeral  head  is  dìs- 
placed  dnwnward;  the  arm  is  directed  upward;  and  the  band  rests  on 
the  head.  This  forni  is  cxtrcmcly  rare.  The  author  has  seeu  only  onc 
ca.>*r.  The  subjecl,  a  carpenler,  was  coming  down  a  ladder  whcn  one 
of  the  rungs  hroke  off,  the  full  weight  of  the  man  was  thrown  on  to  the 
right  arm  n-hilo  holding  on  to  a  ning  above  his  head.  He  saved  himsclf 
from  a  fall  to  the  ground  by  clutching  a  ning  further  down  with  the 
Icft  band.  He  found  Ihat  he  could  noi  bring  his  right  band  down  to 
his  body  and  was  brought  to  the  wrìter  with  ati  uplifted  arni.  The  hcid 
of  the  humcrus  could  be  felt  under  the  glenoid  cav-ity.  Under  elher 
nareosis  the  dÌBlocation  was  easily  reduced  hy  making  upward  exlension 
and  thcn,  whtie  eontinuing  the  traction.  hy  bringing  the  arm  in  a  corvè 
from  above  outward  and  downward,  ut  the  same  titne  lifting  the  humeral 
head  into  the  glenoid  cavily. 

Subfilenoid  is  a  vcry  rare  form  of  displacement.  The  head  oE  the 
bumerus  has  beco  cruwded  downward  and  re^ts  against  the  upper  pari 
of  che  axillary  scapular  l>nrder  wìlh  the  triceps  on  its  outcr  side.  Von 
Pitha,  quotcd  by  Uardenheuer,  says  thai  he  had  'ieen  it  only  in  cases  in 
urhich  he  had  an  upportunily  to  e.'camine  the  patient  immediately  after 
the  accidcnt  and  bcfore  any  movcnicnts  had  bcen  communicatcd  to  the 
Umb  or  attempts  mude  to  reduce  it  (Stimson).  The  author  has  seen 
one  case.  The  ann  was  both  apparcntly  and  actually  longcr  than  its 
feUow.  The  àhoulder  was  tlat.  The  humcral  head  could  bt  felt  below 
and 'posterior  to  the  glenoid  ca\ity.  .'Xs  the  cibow  was  lifted  prepara- 
tory  to  rcduction,  the  head  slippe<)  to  a  subcoracui<l  pusition.  Rocher's 
mcthod  of  reductio»  failed,  probably  on  account  of  the  capsular  icnt 
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crag  on  tht  lowcr  glcnoid  margin.    Outward  traction  with  scapular 
'fiutìon  succeeded. 

4.  Upward  Dislocation. — This  dìsJocalion  is  so  rare  tliat  one  is  dis- 
iocUnocI  to  give  it  a  place  hcrtr.  Dislocation  upward  wltbout  fmclurc 
o(  the  ucrumiun  proceis  is  iitipossìLile,  The  few  Ciises  recordedwerc 
aD  complìcatcd  by  an  acromial  fracturc  and  cxtcn.sivc  laccration  of 
the  deltoid  and  capsule.  The  leston  appears  lo  be  caused  by  a  direct 
thnist  upward  as  by  falling  on  ihe  elbow.  The  dia^nosis  wouid  not 
scem  to  bc  difficult.  Nor  wouUl  the  rcduction  offcr  any  ditfit-uities 
nnle&s  broken  bone  fra|;ments  should  be  crowdcd  belween  the  aiticular 
surfaccs.     Downward  traction  wUI  effcct  a  rcplacement. 

Treatment  and  Methods  of  Reduction  in  AnteriorDislocatkms. — 1. 
Ucbcl'^  mclliod.  ako  kiiuwn  a  ihe  dirtct  nm-thod.     Tlii-  iialit'nt  sits 


Ftc.  109. — Sir  AsUey  Cooiicr'*  methocl. 

on  a  chair;  the  surgeon  slands  in  front  of  him.  He  holrìs  the  dislocaled 
bunients  gcntly  with  onc  band,  then  grasps  with  bis  other  band  the 
head  uf  the  humcnis  in  the  axìUa  and  presse»  it  dirc-ctly  ìntn  the  glcnoid 
cavity.  This  can  be  dono  only  in  rccenl  cascs  and  where  ihere  is  no 
mu&cutar  reststancc.  Where  thu  l,atter  condition  is  present,  an  anas- 
thelic  will  bc  rcquirwi.  The  wrilcr  has  ìtuccvedtid  severa!  limes  by 
thU  melhod.     In  others  the  simplesl  outward  traction  suflìced. 

3.  La  Muthc'ii  mcthod,  also  knuwn  a^  the  di'vation  mcthixl,  n  vcry 
old  onc,  was  known  to  Celsus  and  practised  by  Prunus  in  the  ijth 
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ccntury.  The  subject  may  bc  sittinR  or  in  a  horizoota!  position.  The 
scapula  is  lìxed  by  an  assistant.  The  dislocated  arni  h  slowly  elevateti 
to  nearly  a  hortzontal  position,  a  strong  pulì  bcing  cxcrted  on  the  ann 
by  an  as^stant  so  as  to  move  ihc  humeral  head  Ìnto  the  glenoid  cavity 
wher«  it  becomes  prominent,  the  ann  is  then  rollcd  outward.while  the 
oporator  with  bis  thumb  on  the  head  of  the  bone,  pre&ses  it  into  its 
place.    The  arm  is  then  loweret!  to  the  side  of  the  body. 


ne.  Ma— Kochcr  tini  mDvenieQL    The  lutn  a  ìtmugiìt  down  by  the  side, 

3.  Sir  Aslley  Cooper's  is  the  old  HipjKicralic  method.  The  injurcd 
onc  lica  on  a  tablc  or  on  the  floor  (J-ig.  igg).  The  operator  placcs  his 
shoeless  heei  inlo  the  axilla,  again&t  the  humera  i  head  ;  thedìslocatcd  ann 
ìs  then  graspcd  and  pulled  downward  and  fonvard.  In  rcccnt  cases  this 
manceuvre  succeeded  vcrj'wcil.  The  method  hasbeenmodifiedsothat 
the  !»ibjcct  sits  in  a  chair.  the  arm  is  abductcd,  a  pad  ìs  placed  in  the 
axilla  and  the  ann  i»  prcssed  and  pulled  downward  against  the  body. 
Sir  A.  Cooper  modifìcd  the  latter  method.    He  .stotMl  bchind  the  patient,j 
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placed  bis  kncc  in  the  axilla,  fixcd  the  shoulclcr  wiih  one  hand  and  force< 
ihc  ann  down  with  the  otJicr. 

4.  Schiiizinger'-s  method  antetlaies  Kocher's.  He  rotatcd  the  ann 
outward  as  far  as  possiblc,  pulltrd  the  hand  outward  to  a  line  poslerìor 
to  the  elhow  and  thei»  pressed  the  humvral  head  upward  and  outward 
wìih  the  iingers  rcsting  on  the  head;  or  he  tumcd  the  arm  inward,  the 
head  being  hdd  and  ]>ressed  into  place  while  the  ami  was  rot^icd  in- 
ward. He  did  noi  place  the  elbow  on  the  chcst  bcforc  roUting  as 
Kochcr  did  latcr. 

5.  Kocher's  method.  Rotatory  manccuvre.  The  patìcnt  is  in  a 
sitting  position.     His  shoulder  Ì5  tixed  hy  an  assjstant,  who  stands  od 


i  ;l,     ..j,  l':ii.   104. 

1-11^.103 — Outwoid  luUtion  ol  Ili  '    rmb)' incuti»  of  the  forrum  lìcxed  kl 

tlghi  anslM  (itep  li),  unii)  the  Ìot>ij<  ..i.ihidy  occupici  the  trunlKt  piatte  cf  the 

body.  Tiur  o|>cmti]C  in  the  capiulc  ìì  pljiiiLy  M^ibk;  the  head  biu  ibo%-h1  nearer  the  kto- 
miao  and  lurlher  away  f  rooi  ihe  br^hial  jilrxun.     {Htìicrkh.) 

Fio.  304. — Klcvatlon  oÌ  the  ■rm  hdd  tn  adductioo  and  outward  rotalìon  (*tep  Id), 
iW  olber  «rordi,  the  «"n  i>  taUcd  und  dìrc<:trd  [oti>^it<J.  This  |iartUI1}-  tcduces  the  ditlo- 
CBtion.     ilittfukk.) 

the  side  n(  the  unalTectvd  sh(>iildi:r  and  phices  one  hand  in  front,  the 
other  behind  the  chest  of  the  subject,  so  that  thcy  mi-ft  under  the 
&flected  shouldcr.  Tbc  opcratot  stand*  hefore  the  patient.  If  the  righi 
shoulder  is  affected.  the  surgeon  placet  his  lefL  band  under  the  clbow 
(Figs.  200  and  loi).  Wìtb  the  righi  hand  he  grasps  the  forearm  near 
Uic  wrist,  and  bcnds  the  elbow  to  a  righi  angle;  the  arm  is  in  a  vertical 
poàtion,  the  forcami  h  in  a  horizontal  piane  pointing  forv,-ard  and  the 
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elbow  is  pressed  tìrmly  against  the  body.  The  arni  ìs  now  rotated 
oulward  by  moWng  the  forcami,  stili  in  horizontal  flcxion,  outward 
aod  ba.ckward  as  far  A3  possìble,  so  that  the  elhow  appronches  or 
touches  the  scapular  anRlc  (Hgs.  202.  203  and  204). 

By  repeatcd  pressure  of  the  clbow  in  this  dirctlion,  the  capsular 
rent  will  he  opened.  The  arni  is  now  hrought  forward,  wilhout  chang- 
ing  the  angular  flcxion  of  the  ann.     The  clbow  is  pushed  fcrward  toward 


/ 


tOJ. — Kother  Ibird  RtOVrmcnt.       IIu-  rlbow  non-  btoi^ghl  oì  far  a*  ptMubk 

lowird  tbc  mixtian  line. 


ibe  mediai)  line  as  far  aspossible  (Figs.  205  and  206)  -  Now  theforeann  is 
tumed  quìckly  inward,  so  that  the  haud  of  the  alTecled  arm  rests  in 
the  oppofiitc  pcctoral  rcgìon  (Fig.  207) .  In  rcccnt  cascs.  this  procedure 
can  be  carried  out  wilhout  an  an%»thetic.  The  writer  has  fouod  [in 
Mverml  cases  wherc  the  luxatton  had  existcd  from  onc  to  three  days  that 
an  aùcmpt,  in  a  »tting  posìtion,  was  so  paìnful  and  the  muscles  Jso 
rì^d,  thal  an  anxsthetic  was  necessary.    The  same  movements  were 


suMessfully  carried  out  yehiìc  the  patient  was  in  a  recumbcnt  posltioni 
on  a  table. 

6.  Kttnig's  hyperabduction  mclhod  is  carried  out  as  foUows.  While 
the  subjcct  is  lying  on  his  back  on  a  lable,  the  surgeon  grasps  the  arm 
while  an  assistant  fixes  the  ihoulder,  induding  the  shouldcr  biade. 
The  surgeon  pulls  the  affcctcd  ann  slowly  outward  to  a  hypernctended 
powtion  ;  an  assistant  standing  at  the  head  o(  the  patient,  placcs  hìa 
band  on  the  humeral  head,  iixes  it  and  pufihes  il  into  the  glenoìd  fossa 
while  the  surgeon  quicltly  adducts  the  arm.  The  writcr  reduced  his 
lìrst  caseof  shoulder  dislocation  in  Ihis  way.  Il  was  easily  accomplishcd, , 
evcn  in  a  very  muscular  subjcct- 


Fu.  306.— lowud  rauiion  < 


:.$  the  set  ot  rrductlon  (atcp  tV).    {Httferich.) 


7.  Simon's  pendei  methodf.  Tfac  patient  is  pul  on  the  floor  and  his 
unaffectcd  arm  ìs  (astened  to  bis  side  with  a  bandage,  so  that  he  cannot 
use  it.  An  as«isl-anl  stando  on  a  chair.  grasps  the  afTecterl  arm  by  the 
wrìst  and  pulls  it  upward.  The  opcrator  grasps  the  shouidcr-joiot  and 
assist5  in  pushtng  the  humt-ral  head  into  the  capsule  by  direct  pressure. 
Malgaìgoe  pursued  a  similar  pian  long  b<:fore  Simon.  If  reduction  was 
not  eOected  by  a  vcrlical  upward  pulì  iis  describcd  by  Simon,  the  bas- 
cule was  used.  Malgaigne  placed  the  patient  in  a  standing  position 
beside  a  door  and  the  arm  was  raised  vertically  by  a  strong  band  fasl- 
ened  to  the  elbow  or  wrist  and  carried  over  the  top  of  the  door.    The 
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patìcnt  was  instrucled  lo  fiex  hi*  knees,  &o  as  to  support  the  entlre 
body  weight  by  the  afTected  arni.  Somctitnes  an  assistant  addcd  bis 
owa  weight  by  clasping  bis  hands  over  the  shoulder  of  the  patieot. 
These  methods  bave  never  become  popular  011  account  of  the  danger 
of  iacreasing  the  laccraiioas  of  the  stibscapularis  and  the  joint  capsule 
and  the  further  danger  o(  injury  to  the  axillary  vessels  by  overstretcbing 
thcm  over  the  head  of  the  humerus. 


•07. — ^Kocbtr  («urth  ini>vcB)cnl.      I  t>c  unn  u  n.iw  c«uiiMÌnuudfvlatÌDj(tliehuni«al 
bea4  so  thai  it  ictutns  through  the  totn  capsule  to  Its  noimal  posiiloD. 

8.  Uofmcìstcr's  traction  mcthod.  The  injuted  one  h  placed  in  bed. 
Adbcsive  plasters  are  a|^LÌed  to  ihe  aSected  arm.  Twenty  to  40 
pounds  of  wcight  are  attached  to  the  plastcr  by  means  of  a  cord  and 
thi&  Ì5  hung  over  a  pulley.  Id  a  few  minutes,  sometimes  threc-quartcra 
of  &n  hour,  rcplacement  occurs. 

9.  HocbcncggdcscTÌbcs  a  mcthod  asfollows,  He  places  the  patìent 
in  at  chair,  with  the  well  arm  restìng  over  the  back  of  the  cbaii.     The 
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shoulder  is  tìxcd  by  means  of  lineo  sheels,  one  aroiind  the  ihorax,  on< 
over  the  shouldcrs;  thcsc  are  pullcd  by  aji  assistant.    Anothcr  as5Jstanl 
standing  on  the  unaffected  £id«,  holds  the  dislocateli  shoulder  fa^t 
A  skein  of  yam  ir  placcd  around  the  arm  abovc  the  clbow-joint  withl 
whìch  a  third  as^istunt  niakes  tractioD  in  a  lioiizontal  piane.     The' 
surgcon  placcs  his  fìnger  in  the  axìUa  and  pushcs  the  head  of  the  bone 
ìnto  its  place. 

IO.  Stimson'ii  downwanl  tracLion  method.    "A  round  hole  6  in.  ini 
diamcter  is  made  in  the  middle  line  of  a  canvas  cot  about  18  in.  from 
one  end,  and  tbmugh  this  hule  the  Injured  llmb  i»  passed  so  as  to  hanj 


Pie  >oS.~4ìtimson'><lawninuil  ttution. 

vertically  downward  (Fig.  208).     The  paticnt  lìcs  on  his  sideon  the  coL 
At  the  wrist  or  elbow  is  attached  a  weight  of  about  io  pounds,  and 
the  Cut  t!i  raiscd  on  hlocks  so  that  the  arni  will  he  frec  from  the  floor.- 
In  a  few  minutcs,  ncver  more  than  six  in  my  cxpcricntc,  rcduclion 
of  the  dislocation  takcs  plitcc  (|uictly  and  vrithout  pain  durìng  the  ' 
waiting."     (Slimson,  "Fractures  and  Disloca tions,"  pp.  585-1910.) 

II.  Traction  with  wcight  and  puUey,  accordine  to  Dupky.  Thii 
method  is  out  of  date  and  is  introduced  bere  only  on  account  of  iti 
historical  interest.  "  Pulleya  are  made  fast  to  the  arni  aijovc  the  cibow 
by  a  broHd  Ivathcr  band  buckclcd  tightly  around  it  by  a  strip  or  baodj 
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madc  fast  by  scvcral  tums  of  a  wct  bandage.  As  a.  furt  cr  prccautìon 
agaìxt«t  slìpping,  the  forearm  shouid  bc  banduged  and  llie  elbow  tìxed  at 
a  rìght  angle.  It  i&  atso  advisablc  to  i  ntcr;)ose  a  dynaniomctcr  bctwci-ii 
the  puUeys  and  the  limb  to  indicate  the  amount  of  force  that  ìs  bcing 
rmpluyt'd  and  a  paìr  of  'libcratioii  forccpt>'  tu  altow  the  traction  to  be 
suddcnly  rdaxcd"  (Stimson).  The  othcr  pullcy  is  £xcd  by  mcans  of  a 
scrcw  in  a  door  frame.  The  body  of  the  subject  must  b«  held  by  one  or 
more  assLttants  whilc  the  opera tor  puUs  on  the  ropc. 

Of  the  foregoÌDg  methods,  the  writer  has  found  the  Kocher  method 
lo  bave  beea  of  the  greatest  servicc  in  ali  recent  Kubcoracoid  disloca.- 
tìoDS.  He  has  ncvcr  failcd  lo  cfTcct  a  rcduclion  io  uncomplicatcd 
case».  The  replacemcnt  ha&  bcen  equally  successful  whether  the  pa- 
tient  was  in  a  sitting  or  rccumbcnt  po^itìon. 

The  after- trea Imeni  has  consisted  in  fixing  the  arni  over  the  chest 
so  ihat  the  band  of  the  iiijured  arm  re&tcd  apainst  the  oppositc  shoulder. 
The  arm  shouUI  always  bc  placed  in  such  a  position  that  the  humcral 
head  can  exert  little  or  no  pressure  on  the  rest  of  the  capsule;  therefore 
the  forra  o£  dlslocalion  must  he  takvn  into  consìde radon.  The  arm 
shouid  he  fixed  to  the  body  by  mcans  of  a  firm  bandage  for  froin  three 
to  six  weeks,  giving  the  injured  capsule  tìme  to  undcrgo  rcpair.  It  Ìs 
advisable  to  begin  passive  motion  aboul  the  Ihìrd  week  after reduction. 

Recurring  dislocations  or  habitual  dislocatìons  occur  more  of  ten  in 
the  shoulder  than  in  uny  olher  joiuL. 

ThÌ5  is  a  class  of  cascs  whcrc  thcdi^ilocation  tenda  to  recur  eN'en  after 
only  tri\ial  iojury.  The  primary  luxation  is  caused  by  a  \'ìolcnt 
trauma.  In  the  author's  expcriencc.  tht;  subcoracoid  type  ìs  the  most 
common.  According  to  itome  authors.  the  po&terìor  type  furni<^hes  the 
largcr  number  (Stimson).  The  causes  given  by  the  majority  of  authors 
are:  (a)  dcfi-ciivc  rcpaìr  of  the  rcnt  in  the  capsule,  whìch  may  be  due 
lo  a  *-erj'  estensive  capsular  tcar  and  to  an  infolding  of  a  part  of  the 
capsule;  (b)  laxity  of  the  joint  capsule;  thù;  is  a  theoretìcal  cause  and 
it  may  or  may  not  he  present.  (e)  Jtìssel  found,  in  anterìor  disloca- 
tìons, the  capsule  cntargcd  io  it9  upper  portion,  due  to  rupturc  and  lac- 
eratioo  of  the  attathmcnls  of  the  »upra»pinalU5  and  infraspinatus  nius- 
clcs,  producing  a  laccralion  of  the  capsule  ut  the  samc  Icvel  and  taueing 
a  (ree  spacc  betwcon  it  and  the  subcoracoid  space.  He  studied  five 
autopsy  cases,  whcre  tbcrc  had  bcen  habitual  dislocatìons  during  Ufe 
(Deutsche  Xeitschrift  fUr  ChirurRÌe.  1880,  Voi.  XXn.  p.  167).  (d) 
Othcrs  havc  shown  cascs  where  an  eniargcd  capsule  (orracd  an  imperi  cct 
dostire  of  the  tcar  at  the  iancr  and  lowcr  margin  of  the  glenoidal  margin 
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(Torner  Tbonus).  (e)  Maoy  spccimetis  of  changes  in  tlie  humeral 
head  and  glcnoìd  fossa  bave  bcen  shown.  These  changes  are  oftco  dae 
yo  fnctures  aod  los$  ot  substancc.  Thcrc  is  cithcr  a  permaneat  dù- 
ptKenKOt  or  bd  absorption  oi  small  brokea  off  particlcs  of  bone  Ica^is^ 
a  defect  in  the  glcnohumerai  articular  surfaces.  Cases  bave  beea 
[cported  by  VMkman,  Kuster,  Cramer,  Lobker  and  others. 

TfttitmaU. — Rescciion  of  the  head  of  the  humerus  has,  prrhapi, 
|>eeii  perionned  more  frcquently  than  any  othcr  mcthod.  The  ^^ 
suits  are  good  as  far  as  functioa  is  conceraed.  The  sboulder  U  tlaltcocd 
VkI  the  arra  ts  first  elongatcd.  but  as  dcatrìdal  cantraction  talces  place, 
thete  may  bc  tmal  shortenìng.  Pcrthes  sought  to  restore  the  nomwl 
letatiot»  of  the  lacerated  structures  (Deutsche Zeitschrififur  Chirurgie. 
Xkc.,  1906);  Hildebranrt  attempted  to  enlargc  and  dccpen  the  glenoid 
rsvity  and  restore  the  capsule;  Ricard  made  a  tuck  in  the  rclaxcd 

capsule. 

The  wrìter  has  found  that  the  best  approach  to  the  shoulder-j<not 

i»  oficred  by  an  incision  over  the  pcctoro-delloid  interval.     Through  this 

the  joint  and  the  axillary  contenti  can  be  exposed.     The  upper  end  of 

ihc  indsion  should  teach  to  the  acromioclavicular  articulation.    The 

wound  margins  can  bc  widely  scparatcd  and  the  humcral  head  and  tbc 

'oint  capsule  can  bc  inspccted.    The  next  stcp,  in  the  operation,  de- 

pends  on  the  óndings.     Any  of  the  mcthods  describcd  may  bc  followed- 

U  in  the  joint  capsule,  there  is  a  rent  through  which  the  humerat  head 

ùsKS  in  and  out,  il  should  be  sutured.    If  Ihe  capsule  is  infolded,  il 

[V.J  ijp  trimmcd.    li  muscle  tissuc  covcrs  the  glenoid  cav-ity,  it  should 

hf  «cDaiated  and  pusbed  aadc  iind  an  attempi  al  replacement  shcnild 

"^r"     jj  ^he  capsule  is  torn  bcyond  repair  and  no  othcr  ncighborìng 

dnctORS  can  bc  «scd  to  hold  the  head  oÌ  the  bone  in  place,  a  re- 

of  the  head  of  the  humems  should  be  madc. 

jj^acatiOPS  art  ^'^O"  rare.    The  wrìter  has  ncver  en- 

The  excema)  wound  is  said  to  bc  in  the  axilla  or  through 

^ùot  and  somclimcs  on  the  postcrior  aspect  o(  ihc  joint. 

M.  MMdr  at  first  glancc.     The  trcalment  wiU  depend 

Reduction  is  net  diflicult  but  the  care  of  the 

^te  ttjbwt  antiseptic  technique.    It  may  noi  be  so 

head  ha»  noi  been  puUed  back  under  the 

>MS  pulled  back,  infcction  has  always  been 

Tbc  head  should  be  thoroughly  ìrrìgated  and 

li  the  humcral  head  bas  bcen  reduced, 

IO  as  to  gain  access  to  the  dceper  patts 
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Cor  thorough  irrìf^don  and  disinfection.  After  thorough  woumL 
prcparation,  through-and-through  drainagc  from  the  most  dcpcndent 
parts  is  imperative.  A  good-sized,  well-perforated  rubber  drainage 
ttibe  must  be  used.     The  after-care  ìs  a>  usuai. 

Dislocation  of  botb  Shoulders  Simultaceousty.— Stimson  statcs  tbat 

be  h&s  found  the  record»  of  five  cases  in  the  years  1880  to  iSè$.    The 

ftcddent  is  vcry  rare  and  it  would  secm  that  the  mcthodsandprinciplcs 

toHoved  toT  diagnosis  and  treatment  in  ùngle  dislocatJon  would  apply 

ior  the  doublé  lesions. 

OU  Irreducible  Dislocations  of  the  Shoulder-joìnt— Old  disloca- 
tìuDS  of  ihe  shouidcr-joint  compri&c  a  cla&à  of  cases  Ts^here  the  humeral 


-K».— Newtockcl(orinedinaeas*of  incduciblesutKor.uoìddìslocAliaDofttictliouldcr- 

joial.     {lltlJcTÙh.) 

head  has  been  forced  out  of  the  gtenoid  cavity  and  has  net  been  re- 
placed.  The  head  of  the  hutnerus  may  bave  escaped  over  the  glenoid 
margtn  through  a  rent  in  the  joint  capsule  in  any  direction;  usually, 
however,  il  cscapcs  over  its  antcrior  cdgc  and  rcals  betwccn  ìt  and  the 
coracoid  process  (Fig.  209).  We  understand  by  old  unreduced  liua- 
tioQS  ali  cases  whicfa  bave  noi  bccn  rcduccd  immediately,  that  is, 
wilhin  a  monlh,  because  many  of  them,  if  not  ali,  become  irreducible 
by  roanipulaUon  in  that  tinte. 

The  wrìtcr  rcportcxl  ii  caites  and  thcir  rcsults  in  the  Aruials  of 
Sorgcry  (June,  1910).  In  ali  of  these  cases  attempa  at  reducUon  by 
the  various  forras  of  raanipulation  had  bccn  rcsortcd  to  bcforc  an  open 

ration  «ras  undertakcn.    The  anteoperative  methods  chiefly  relied 
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upon  were  rotatiou  and  circumducLÌon  with  manual  tractìon  in  varìouì 
dÌKCtions  whilc  the  shoulclcr  biade  was  supportcd  by  an  assistane 
or  a  bandagv. 

Ureat  care  must  be  employed  in  maiiipulation  because  the  axillar 
stniclurcs  in  some  instanccs  havc  bccomc  closely  adhrrcni  to  the 

Iof  the  humcrus  and  a  sudden  releose  and  replacement  of  the  head 
the  bone,  after  ba\'ìng  becn  dislocatcd  maay  months,  might  injur 
jVCsscls  and  ncrves  by  tearing  them  at  their  points  of  adhcsion. 
!  The  Kocher  mcthod  was  found  to  be  ineffective  on  account  of 
>firm  adhesions  of  the  humcral  head  in  its  subcoracoid  location  and  the' 
finnncss  with  which  the  marKÌns  of  the  ca]>sular  rent  ding  to  tlie| 
humeral  neck.  It  is  dangcrous  on  account  of  the  possibility  of  break- 
ing  ofi  the  head,  aa  did  occur  in  one  of  oiir  cases,  and  of  injun'  to 
axillary  contents,  as  has  oftcìi  been  recorded.  When  manipulatloa 
faUed,  an  operation  was  performed.  The  findiiigs  were  a.s  foUowsrJ 
the  tom  capsule  was  usualty  thick,  making  disscction  dilhcult;  the 
«ras  excesùve  libnnia  ti^&ue  about  the  neck  and  head;  the  head  wg» 
nsually  decpiy  scated  in  dose  contact  with  the  axillar}*  vc5«cls  and 
oerve<^  and  sometimcs  udheront  to  the  ribs;  the  rauscles  were  usuftily 
atrophicd  and  conliacted  and  offcred  a  dccided  obstacle  to  reduction; 
iiacturcsof  IhctubcroKiticsand  of  thcmargin  of  the  glcnnìd  cavìty  were 
jflond;  the  glcnoid  cavity  was  olteo  illled  with  ilbrous  tissuc  and  paru 
^  tibe  tom  capsule. 

tnethods  of  procedure  may  be  as  fotlows:  fl 

The  method  of  choicc,  when  possible,  i&  to  rcplace  the  humenu™ 

the  glenoid  cavily,  because  it  restores  the  bone  to  ils  nonnal_ 

,  and  scems  to  promise  the  besl  (unctional  resulta. 

■        a  T^  head  of  the  bone  may  be  excìscd  by  scparating  ìt  frot 
^  aoBtnl  neck  at  the  surgical  neck  thus  producing  a  pscudarthro»s,1 
|ì«cs  a  v^ry  wide  range  of  motion,  but  ut  the  cxi>eu!%  of  the 
,  ^  the  shoulder.  ^È 

KS  where  the  humeral  head  has  become  firmly  idheient  ^^ 
Iprocess  and  ribs.  an  oslcotomy  m:iy  be  madc,  severÌDg  the 
e.  Icaving  it  undisturhed  in  its  subcoracoid  location  ao^ 
t^  upper  end  of  the  humerus  in  the  glenoid  cavity,  thus 
;  joint. 

roate  wae  used  in  most  of  our  cases.    An  incis 
v^xo-deltoid  dcpre<^sÌon,  with  division  of  some  muse 
^kÌ  to  be  the  caaicst  operation. 
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DISLOCATION  OF  THK  H,B0W-J01NT 

TTie  forni»  of  elbow-joìnt  dislocation  are  very  numerous,  One  or 
both,  boncs  of  the  forcami  may  be  displaccd.  Whcn  boUi  banca  are 
luuted,  both  may  be  dJ!.1ocated  in  tbesameorinoppositedirecUons. 
IkitbboQesniay'bedisplaced  backward  (Uie  most  fre(|uent  forni);  in- 
wud,  outward  or  forward,  making  four  forms.  Anothcr,  but  rare 
(orni,  U  described  by  some  authors  as  a  rolatory  dislocaliun;  bere 
beUi  boncs  are  dìsptaccd  in  ihc  samc  direction  and  thcn  bccome  ro- 
^Uid,  When  they  become  rotated  in  Apposite  directions.  one  in 
Foni  ot  the  hiimerus  aod  the  other  behind,  it  ìs  known  as  a  divcrgenl 
i'àaa.ùon. 


l-|i.      .  I  ■:        l;..L  .■.'..!;■  I  ili-.li.it.ilioTi  o(  cibow. 

TTje  ulna  ì*  displaced  orUy  in  a  posterior  direction.  The  radius 
may  be  dislocated  in  three  direction!) ;  backward.  forward  or  outward. 
To  thesc  may  be  added  incomplete  luxations  in  any  oneof  theabove- 
Dientìuned  forms. 

In  our  czaminatìon  of  the  clbow-joìnt,  we  must  take  note  of  sevcral 
landmarks,  the  cbief  bcing  the  two  epicondytcs  and  the  tip  of  the 
olecranoR.  Whilc  the  arm  is  flcxcd  at  a  right  angle,  in  norma)  cascs. 
Ihese  bony  points  form  a  tripod  with  the  tip  of  the  olecranon  below 
jhe  levcl  of  the  epicondyl&t. 

1.  Didocation  of  both  boncs  of  the  forcami  in  a  posterior  direction 
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the  niost  frequent  le^on:  it  i&  more  frequent  than  ali  the  others  put 
[toeethcr  (Figs.  210  and  211). 

Sipts. — A  piisLerior  cUslocation  ìs  casily  rect>giuzed  la  spile  o[  the 
grcat  swcUing  that  somctìmes  takes  place.  The  forcarm  is  flcxcd  on  Uu 
ann  xt  un  angle  of  135  degrces.  The  arm  U  shortened.  The  lower 
end  of  the  humcrus  t&ìI&  on  the  lesscr  sigmoid  [ossa  of  the  ulna,  tbus 
shortening  the  foreann.  Posterìorly  the  point  of  the  otecranon  ii 
jshed  upward  abovc  the  olccrunon  fossa. 
The  trìccps  mu$clc  appear»  rclaxcd  anfl  forms  a  depressìon  abovc 
olecranon.     The  asis  of  the  arm  and  forearm  do  not  eros»  in  IIk 


Tk,  aii.^Backward  dùlocatioo  oldbow. 


bMt  Mnmiihiit  deepcr  on  the  forearm.     The  juint  appcars  en- 
^  a»  a&l«ro-|KHtcrìor  direction  but  Ìs  unchanged  in  its  trans* 
In  oM   diiiloration?.    the    landmarlts  become   more 
ttccmint  of  airophy  of  the  soft  piirU;  the  radiai  head  and 
iWfbìnly  »een. 

dKxr  the  chanEc  in  the  landmarks  so  plainly  that  they 

««.IÌMCB-     But  a  day  or  two  later,  the  swelling  hecomes 

.^Aft  Ettlpation  is  nctcssar)'.     Thesc  landmarks  apply 

^vftaia  if  the  radjus  ìs  also  displaced,  it  is  necn- 

vUca  and  the  capitellum  in  front,  and  the 

*^dc  the  olccranon  l>ehind;  tlic  latter  ra^ 

^oatcd  and  supinated.  | 

ng  {9  at  once  evident;  the  foreann  can 
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bught  only  to  a  right  angle;  palpatìon  on  ihc  pwsterior  side  of 
[bow  c)is4:Iose«  the  prominent  olecranon  and.  the  radiai  head. 
ke  dulocatìon  is  usually  caused  by  falling  on  the  band  whìie  the 
ind  forearm  are  cxtended.  Sonittimcs  the  urm  i*  :il  a  right  angle 
[the  (a,U  occurs.  It  is  generally  conceded  that  a  dislocation  back- 
[ìs  caused  by  falUng  upon  the  outstrctched  pa!m  while  the  elbow 
bamplete  extcnsion  and  that  certain  ligaments  rupture.  The  in- 
\  latcral  Ugamcnt  tcars  at  its  upper  inscrtion,  the  rupture  involv- 
le  anterior  liganients  and  the  brachialis  anticus.  As  a  result  the 
I  beads  inward  and  the  artìcular  surf  ace  of  the  huracnis  passes  io 
;of  ihc  coracoid  proccss  and  the  radiai  head. 
|hen  kispecling  the  joint,  with  ìts  ligamcntgus  stnicturcs.  onc  bc- 
^  imprcsscd  that  in  dislocalions,  the  primary  lesion  musi  bea 
M  of  one  or  both  latcral  ligaments  as  thcy  prcvcnt  not  only  latcral 
jKi  but  ovcr-extenaon.  The  fonn  of  displacement  must  depend 
|t  directiun  of  the  force,  on  which  ligameni  is  turn  fintt  and  on 
kr  the  arm  is  abducted  or  adductcd.  The  internai  cpicondylc  is 
i>roken  off.  detaching  the  flcxors  of  the  hand.  When  the  internai 
Ù  iigament  ìs  tom  oS,  the  ulna  Ì^  liheratcd  and  pcrmittcd  to  pass 
backward  direction.  At  the  same  time  the  extcrnal  lateral  liga- 
[is  ruptured  and  the  radiai  head  lacerates  the  correspondioft 
jdì  of  the  capsule.  Someiimes  the  coronoid  proccss  ìs  brokcn  off. 
side  from  the  icaring  uff  of  the  Hexor  muscleì^,  the  brachiaUs 
US  is  laccrated  and  the  biccps  tcndon  someiimes  is  displaced  to 
nter  side  of  the  extemal  condyle.  The  perìosteum  is  sonietimes 
»cd  off  but  rcmains  adhcrcnt  to  the  capsule  of  the  joint  whcrc  the 
tial  condyle  Ì&  broken  by  the  radiai  head.  The  deviation  of  the 
jrm  depends  on  whether  the  radiu.s  or  the  ulna  is  the  more  displaced. 
Iicrc  inay  bc  a  fracturc  of  the  olecranon,  the  coronoid,  the 
pdyle  or  the  head  of  tlie  radius, 

ieatmcnt.-  -As  a  rute  it  is  not  difBcult  to  reduce  a  backward  dts- 

bn  of  both  radius  and  ulna,    (i)  In  recent  case.s  a  reduction  can 

Bmes  be  efiected  by  Rr3.spinp  the  hand  of  the  paUent  and  making 

irard  Iractìon  while  the  arm  ìs  flexcd  at.  an  oblusc  angle.     If  such 

Meuvre  ià  aitempted,  it  should  be  done  quickly,  otherwisc  there 

bc  a  contraction  of  the  triccps  which  will  dcfcat  the  atletnpt. 

pould  this  method  fail,  an  anxslhetic  will  be  necciiiuiry.     The 

I  ptaced  over  the  opcrator's  knee  while  his  foot  rests  on  a  chair 

h  a  way  that  the  knee  is  in  the  bend  of  the  elbow;  the  forcami  is 

d  by  one  hand  of  the  surgeon,  and  forward  traction  ìs  cxcrtcd; 
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pressure  £orwar<l  on  the  tip  of  the  olecranun  and  on  the  radiai  head 
ptcte$  the  reduction.  (j)  The  operator  may  stand  in  front  ot  tlie  patten^^ 
his  foot  rcsting  on  a  stool;  the  elbow  is  placcd  with  its  flcxor  surfan 
against  the  knee;  a  pulì  forward  on  the  fomirm  usuiilly  now  ctTecls  reduc- 
tion (Fig.  212)  (Sir  Aàtiey  Cooper).  (4)  The  patìent  may  he  in  a  bori* 
zontal  position;  an  a&sistant  grasps  the  band  and  forcarm  and  loakcs 
moderate  extension.    The  operator  graspstheelhow,efipecÌRlIyt  he  lowe 


Fro.  III. — Sir  Astley  Cooper'»  onjiiii-ii  «1  nduLiiiK  a  (.-l'aitiiu/  iliiluLoiimi  of  lh«  cibo* 

humeral  end  wìlh  both  hands.  presse?  vcry  tirmly  on  the  olecranoo  vntìt 
both  ihumbs;  the  assislaiit,  white  making  tractiun,  ])ronales  and  supì- 
nates  the  arm.    (5)  Roscr's  meihod.    This  must  bc used  with  great  care.    , 
The  prìnciplc  of  the  method  is  that  the  reduction  shouid  be  madc  i^É 
the  same  po<$ìtion  that  the  arni  occuplcd  whcn  the  dìslocation  too^^ 
place.     Koser  placed  the  arm  in  strong  hyperextension  and  thcn  bcnt 
the  forearm.    The  hypcrcxtcnsion  lifts  the  coronoid  process  out  <t( 
the  olecranon  fossa  where  it  ts  sometimes  lirmty  imbcddcd,  makìng  re- 
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imiH>*siblc.  The  liftìnR  of  the  process  out  uf  the  fossa  majtes 
jemcnt  easy  during  dovrnwarfl  tractìon  and  flcxion  combined  with 
jjre  backward  on  tlie  trochleur  surface.  The  ulna  resumcs  its 
il  positiun  and  iht  radiai  head  follows.  Thccc  is  little  danget 
r>'  to  the  median  nervc  or  the  brachial  artery  by  the  over-exten- 

(6)  Dumreicher's  method  coiisisis  o(  tlexing  the  arni  lo  a  right 
In  this  pcMÌtion  the  tip  nf  the  coronoid  ìs  only  very  slìghtly 

Ihan  the  towcr  trochlear  aurface.  If  now  a  dtiwnward  pulì  is 
i  on  the  upper  end  ot  the  forearm.  the  coronoid  will  bc  depresscd 
t  it  casily  glides  lorward  i>ver  the  1rochIea.r  smrface  and  a  quìck 


( 
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on  of  the  forearm  will  replacc  the  ulna,  the  radine  following  the 
Tllc  manipulation  isbcst  carriedout  as  follows:  Tlic  injurcd  one 
:ft  Lable.  A  tnwcl  i.s  pas»ed  through  the  nxilla  so  that  tractìon 
nude  upward  by  an  assìstant.  The  operator  places  another 
9vtr  the  ulbuw  whìi'h  i^  beiit  :it  right  aiigles.  With  one  hand 
tg  the  towc!  he  pulls  downward  ;  with  his  oihcr  hand  he  grasps  the 
□d  tue»  the  furearm.  As  suon  as  the  corociDid  moves  downward 
n  U  cxtcndcd.  If  reduciion  is  succcssful,  the  arm  can  be  flexed 
fUtc  an)d;le. 

tr-trtjlmrat. — The  arm  should  he  held  at  an  acute  angle,  in  a 
metal  splint  or  in  a  piaste r-of- Paris  mould  which  should  be  cut 


lown  the  sJdes  so  that  it  can  he  rcmoved  for  ìnspcction  or  pa5»n 
notion. 

I  Forwarcl(iÌspÌacfinentisexcoe(iin|tlyrare(Fig.  2i3and3i4).  Itnuy 
ictur  in  chiklhood  bcforc  the  olccranon  is  fully  dcvclopcd.  In  adulH 
t  seems  iiiii>(>»iljie  mthout  comcident  fraclure  of  the  olecnnon. 
The  stroDg  latcral  ligamcnts  must  bc  torn  bcforc  the  postcrior  capirle 
;an  rupturc.  The  inechanism  of  the  distocation  ìs  as  foUows:  iìk 
.ubjoct  falls  Olì  the  olccranon  whilc  the  clbow  is  aculcly  flexed;tlie 


Fui.  JUi— 'Klbow  o(  child  wllh  excnu^v  mobility.     Forw*r<l  dìslocaltaii  o(  hoih  boMS.ol 

the  lorcam. 
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loid  process  strikes  ihc  humcnis  nnd  nctinf;  as  a  fulcrum.  perroiis 

r  olccranon  lo  he  raised  from  ihc  trocldca  ami  j>ass  (orward. 
Pkysicai  Sigm.  -The  ouiltnes  o£  the  lower  end  of  the  humcnis 
can  be  scen  and  felt  on  the  po^terìor  a^ect  of  the  juint;  the  olccranoa 
is  nbscnt.  Antcrìorly,  the  contuur  of  the  olccranon  can  be  felt  od 
Ihc  ulnar,  and  the  radiai  head  on  the  radiai  side. 
t  Reductioh  is  cffected  by  increasing  the  flexion  to  an  extreme  dc- 
grce  so  as  to  liberate  the  olccranun,  onc  hand  of  the  operator  beìng 
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ftt  Ihe  angle  of  flexìon  to  net  as  a  fulcrum.    As  soon  aì  the  ole- 

is  frc«d  (rara  the  humerus,  ihe  forearm  is  estended  and  the  ulna 

ed  backward.    The  rcduclìon  is  not  difiicuU.    Concct  posìlion 

ìy  raaintaioed  unles-s  the  olecranon  h  broken,  the»  rcliuiatioa 

and  a  wìring  o(  the  broktji  bone  may  bt-  nt-ccssary. 

icomplete  luxation  takes  place  when  the  progress  o(  (he  olecranon 

ested  on  the  trochlcar  surfacc.    The  arm  is  then  cxtended  and 

sed  in  lenglh.    The  reduclion  is  easily  cffecled  hy  exlensiun  and 

of  the  forcami. 

Incomplete  Uteral  dislocations  occur  both  in  an  ouU-ard  and 
diiectian,     They    «re    uxceedingly    rare.     A    few    cases    are 
ed. 

k-  Complete  inward  displacement  withaut  fraclure  is  mare  rare 
llward  di&localion.  As  the  trochlcar  surface  is  dceper  than 
Itellum  and  3.s  the  artitular  surface  of  the  hunn;nis  includea 
xtcmal  cpicondylc,  it  is  ea»icr  for  the  bones  to  be  forccd  outvrard. 
arm  is  usually  heid  in  a  partìally  flexcd  and  pronated  pusltion. 
iction  is  effectcd  by  graduai  exlcn»on  and  supination  of  the  Eorc- 
[ogether  with  laleral  pressure  at  the  elbow. 
.  Complete  Outward  Dislocation. — Rare.  Usually  the  mcchan- 
if  the  diblocution  is  uncertain.  In  most  cascs  the  arni  is  rolatcd 
ard.  ihe  radiai  head  rests.  on  the  upper  margin  of  the  trochlea  and 
ossa  sigmoidea  embraces  the  esternai  cpicondylc.  The  cxteroal 
ndyle  is  sometimes  broken  off.  The  joint  appears  broadened. 
tharp  poiot  of  the  internai  condyle  is  ver>' promìaent.  Palpatiou 
>scs  the  ncw  iwsition  of  the  olecranon  on  the  outcr  side  of  the 
,  Keductioti  is  effected  by  means  of  extensioa  of  the  forearm 
atcral  pressure.  Supìnation  and  lateral  raovcments  of  the  forearm 
lelpful- 

1.  Dive^enc  also  Known  as  Antero-posterìor  Dislocatton. — In 
forni,  the  radius  is  dìsiocated  in  one  direction  and  the  ulna  in 
ber.  the  ulna  backward  and  the  radius  forward,  or  the  ulna  inward 
the  radius  outward.  The  tattcr  is  so  rare  that  it  may  only  bc 
ioncd  bere. 

n  antero-iKisterìor  dtslocatìon  is  usually  caused  by  falling  with 
:  violenrc,  striking  tm  the  hand  while  Uie  arm  is  forcibly  pronatcd. 
internai  lateral  Ugament  ie  rupturcd.  The  coronoid  proccss  may 
rokcn  ofi,  the  capsule  is  usually  eumpletely  torn  and  the  annidar, 
Dsseous,  both  lateral  ligaments  and  the  bkcps  and  the  brschiaUs 
jts  are  lacera ted. 
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Pkysictd  Signs. — Most  frequt'nlly  the  elbow  is  slightty  Scied, 
some  instanccs  it  is  nearly  straight  ;  the  arm  is  usually  halfway  betwceil' 
pronatioo    and   supination.    I-'Icxìon   and    rotation   are   impo5siblc; 
passive  movt'ments  are  restricled.     Palpalion  usually  dìsclo&es  !he 
ulna  behind,  the  radius  in  front  and  botli  dispiaceri  in  an  upwanj , 
direction.  \ 

Treatment. — -Rcductìon  may  bc  difficult,  espedally  if  some  day? 
bave  clapsed  sincc  the  accident.     There  are  a  number  of  rccordtd  in- 
slances  where  a  replaccmenl  couid  noi  bt  ma<le.     Usually  Iraclion  ra] 
the  axis  of  the  forcami  will  reduce  the  ulna-    Oulward  laterat  flexioaJ 


VVt.  31  j. — DUlocalion  ul  upper  end  oE  radiiu. 

vi]l  avoid  the  cxtcrnal  lateral  ligament.    The  radius  can  then  be  pushed 
back  inlo  ìts  place  unless;  Ihi-  t.»rn  iinnuhir  liurimL'iit  is  inlerposed. 

VIL  DìslocatìoD  of  the  Radiai  Head  Forward.—  This  (orm  of  1um-_ 
tìon  is  quitc  frcqucnl  (Fig.  315).  Whilc  lifting  or  ibrowing,  contrae 
tlon  of  the  biceps  may  pulì  the  head  of  the  radius  out  of  its  joìnt, 
force  that  may  fraciurc  the  upper  end  of  thi-  ulna,  if  continucd,  ma) 
dislocate  the  radiai  head.  If  a  force  is  applicd  to  the  ulna  front  hehind 
so  that  the  internai  condyle  is  broken  off.  the  radius  may  be  displaced. 
The  djslocatcd  radiai  hciid  resting  un   ihc  anterinr  surface  of  the 
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humerus  prevent»  flexion  of  ihe  rorcarm  («'yiind  a  right  anj;le.  The 
spucc  bcneuth  ihc  cpìcondylr.  whcrc  the  radiai  head  usually  rcsts,  is 
empty.  Od  ìnspection  of  the  radiai  sidcs  of  iht  joint  and  the  fore- 
arm,  the  lallvr  appvars  shartcncd  :ind  is  in  radiai  flexion;  the  forcarm 
is  Tnodcrately  pronatcd.  On  the  flexor  side  of  the  joint,  we  tìnti  the 
head  of  the  radius  tu  the  inner  side  of  the  epitundyle. 

Treatment. — Rcduction  iscflcctcd  by  simultancous  supìnation  and 
estcnsion  of  the  arm,  a&sisled  by  pressure  on  the  radiai  head.  The  rc- 
duction in  raost  cascs  is  casily  accoro  plitihcd  but  the  rctcntìon  of  the 
radiai  head  in  the  tesser  sigmoid  cavity  may  involve  niany  difficultie&; 
tbese  may  be  due  to  tbe  capsular  tear  bcing  so  small  that  the  radiai  head 
la  pulled  back  through  it  «ith  difficully.  'ITie  capsular  rent  may  some- 
times  be  cnlargcd  by  hyperexteniion.  C?ontractioti  uf  the  biceps  may 
iwvot  a  recurrcQU;  of  Ihc  displaccment.  Flexion  of  the  arm  may  relax 
the  bicepii  or  h\-]>cre?ctenition  o(  the  arm  may  so  over-stretch  it  as  to 
relax  it.  The  arm  is  pul  in  such  a  posi  tion  as  will  cffcctualty  rctain  the 
radÌAl  head  in  positìon.  A  righi-angle  position  is  usually  L'Pfcclivc. 
There  is  danKer  of  fibrous  ankylosis;  thercfore  passive  motlon  must 
^^>r  bcgun  rarly.  The  splint  shouid  be  opencd  nn  lalcr  Ihan  the  eighth 
^Bay,  in  ordcr  to  asccrtain  if  the  bone  is  ^till  tu  place.  Fa&sivc  motion 
^■hould  bc  comiDcnced  not  tatcr  than  two  wccks  after  reductiun  and 
^^should  be  carried  out  with  the  greatest  care. 

In  difficuli  cases,  in  which  there  are  associaied  fraciures,  a  dre&sing 
in  an  eitendwl  |>osÌtÌon  may  bave  raany  advanlagcs,  usiwcially  where 
thcrc  bas  bccn  a  fracture  of  tbe  external  condyle. 

^Wncn  displatrmcnl  spcwlily  tccurs  after  reduclìon,  un  open  o[)era- 
on  may  be  necessary.  Cascs  are  seen  whcic  ihc  dìsloeatìon  has  per- 
itcd  through  lìfc.  In  proposinp  operative  measures.  one  should 
DOt  pmmisc  too  much  bvcaune,  while  some  operative  cfForts  bave 
been  rewarded  with  success,  there  havc  been  many  more  partisi  suc- 
cesscs  nnd  many  failure^  G.  Q.  Davis  has  operateli  as  fulluws:  "^Vn 
indaion  3  in.  in  Icngth  was  made  on  the  outer  ^de  of  the  clbow,  its  cen- 
^Ucr  bcing  over  the  tower  end  of  the  external  londyle.  The  rapitellum 
^^■ras  then  exposed  by  separating  the  Jìbrous  ti<;suc<i  and  the  Tcmains  of 
the  external  and  lateral  and  orbicular  ligaments.  'llie  head  of  the 
mdias  wa»  then  forced  bari:  into  place  unti)  the  norma)  concave  upper 
surface  arliculatcd  naturalty  with  the  capitcllum.  Il  rcmained  In 
\AaiKt  whrn  the  elbow  was  ben!  ut  an  oblust-  angle,  but  when  llexion  was 
tncreued.  the  head  of  the  radius  immcdiatcly  jumped  fom-ard  and 
resumcd  ìt»  originai  poi^ition  on  the  outer  edge  of  the  trochlea. 
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"Thi*  head  was  again  rcduccd  and  hcid  in  place  IjychromkcatgTiì 
the  sutuica  «'ere  pasaed  around  the  neck  and  ìnto  the  tìaauca  [loslcnurly; 
and  by  suturing,  wlth  the  sanie  material,  the  rcmaìns  of  the  cxternal 
lateral  and  orbicular  Ugaments  werc  adapled  as  wcll  as  possìble  over 
the  head  of  the  bone.  The  radius  was  Itcpt  fairiy  wcll  in  position 
and  the  arni  placed  in  an  anterior  obtuse  angular  splint,  being  flexed 
at  the  etbow  at  an  angle  of  about  130  degreea" — "The  resull  was  only 
piirtially  bucte&sful"  f  Journal.  Am.  Orthop.  Purgery,  Fcb.,  1911Ì. 

Vili.  Dislocation  of  the  Radius  Head  BackwanL—Thìs  displace- 
mcnt  may  bc  caused  by  forccd  supination  and  extension  of  the  forc- 
ami (Slreubel).  Olhgr  authors  insìst  that  the  detcrmining  faclor  must 
bc  a  moderate  pronation  of  the  forcami  whiie  the  arm  is  cxtended. 
When  secn  shortly  after  ihc  arcìdcnt,  Ihc  ami  can  bc  llcxcd  only 
lo  a  moderale  degrec;  pronation  and  supinalìon  are  impossible.  On 
the  posterior  side  of  thf  joint.  the  radiai  head  can  bc  felt  vcry  plainly 
and  its  contour  can  bc  palpated.  In  front  ve  find,  under  the  lateral 
condyle.  a  depression  over  which  the  biceps  tendon  can  be  felt.  The 
arni,  on  the  radiai  mAv,  appcars  <thoricncd.  This  diiilocation  h  often 
associateci  with  fracture  or  dìslocation  of  tbe  ulna  or  a  fracture  of  one 
or  bolb  condylcs. 

Treaimenl. — ^Reduction  can  be  eflfected  by  extension,  supination 
and  direct  pressure  on  the  radiai  head.  Somctimes  when  this  man- 
oeuvre  fails,  h>i)er«xten&i»n.  supination  and  adduclion  ^ucceed.  The 
boncs  will  usually  retain  a  corrected  posiiion  whcn  immobilized  at  a 
righi  angle. 

IX.  Dìslocation  of  the  Head  of  the  Kadius  in  an  Outward  Dìrec- 
tion.— This  tlislocalion  is  vcry  rart-,  t'sually  the  displacemciil  is  noi 
directly  outward  and  is  assocìated  with  a  fracture  of  the  ulna.  The 
causative  force  usually  comes  from  inward.  directly  upon  the  radiai 
head  forcing  it  outward.  The  arm  is  u»ual)y  moderately  flexcd  in  an 
outward  direction  and  pronated  if  the  ulna  is  noe  fracturcd;  Ì(  the 
lattcr  fracture  occurs,  ihe  arm  18  shortened.  Reposition  may  be 
(UfTicult.  Hyperexten^on,  supination  and  ulnar  flexion  with  pressure 
on  the  radiai  head  usually  ^ucceed. 

X.  Incomplete  dislocations  of  the  elbow-joint  occur  more  oftcn 
than  was  formcriy  believed.  Since  the  more  common  use  of  the 
KtfniKcn  ray».  many  partially  dlslocatcd  ctbowii  bave  been  found. 
When  we  talee  into  account  llie  anatoniical  arrangement  of  the  clbow- 
jolnl.  we  cannol  ex)>cct  to  fìnd  a  lengihcning  or  shortening  of  the  arm 
in  parlial  diubcalions.  becausc  the  bones  bave  been  jjushed  to  one  ade 
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or  ihc  olher  only  to  a  moderate  tlcgrcc.  The  anlcro-postcriwr  dìamctcr 
rcmaiiis  unchunged;  the  transver»c  dìameter  may  be  increased;  the 
radia)  head  may  bc  latcrally  promincnt;  ii  so  the  Jncrcasc  in  the  breadth 
of  the  joini  comprise»  the  width  o(  the  trorhlea.  In  rea-nl  dislocalions 
in  young  persons  ihe  internai  epiconilyle  can  be  plainly  felt.  providing 
it  i»  not  brokcn  off.  No  operative  tneasureà  Khuuld  bc  undcrtaken 
until  the  nature  ol  dislocation  is  niade  clear  by  a  skiagram. 

Treatment.-  On  account  o(  the  rarity  of  this  uccident,  no  especial 
method  lo  effect  reduclìon  has  Iwen  gencraliy  adopled.  In  a  general 
way,  ìt  would  seem  Ihat  hypcrextenaon  and  supinalion  of  the  forearm 
might  bc  efTcctìvc.  If  this  h  not  effcciual.  a  strung  radiai  flexion 
followìng  the  above  nio\'cnients,  would  bc  of  great  assiatancc.  An 
ÌDtcrpoiMNÌ  separalud  epìcondyle  mìght  elTectually  prcvent  reductio». 
Extirpation  of  the  bone  fragment  might  he  ncccssary. 

Old  Irreducible  Dislocfttions  of  the  Elbow-joìnL-  The  head  of  a 
dìsplared  ra«lius  may  bc  thnist  throujjh  an  uvt-rlying  muscle  and  so 
linnly  grìppcd  as  to  be  irreplaccablc  wìthout  cxcÌ5Ìon  of  the  head  of  the 
Ikhic.  An  interposed  teudon  or  mu&cle  may  prevenl  the  head  of  the 
radius  irom  bcing  rcturncd  to  ìts  propcr  piace  without  dìvìsion  ai  the 
tcì-training  band».  A  fraclure  of  the  head,  neck,  or  protesa  of  the 
bone  may,  by  ils  dispiace ment,  render  reductìon  dilhcult  or  impossìble 
wiihout  resection.  Adhesions.  contraction  of  the  aperture  in  the  torn 
capsule;  contructton,  adhesion  and  atruphy  of  the  aurruunding  muscles 
ood  soft  parts  secondar^'  to  the  trauma  and  cxcrtìng  pressure  upon 
tmportant  nerve  Irunks:  adhesions  of  imp<jrtant  bloml-vessels  to  the 
lom  capsule  of  the  injurcd  joìnt  -ali  tend  to  tnake  reducUon  by  ma- 
nipulation  not  only  dìfficult  or  impossìble  but  exlremely  dangerous. 
Inasmuch  as  the  cxact  conditiona  existing  in  any  given  case  of  old  ir- 
reducible luxation  of  an  important  joint  can  only  bc  asccrtained  by 
direct  in^ipection  through  an  open  Incision,  such  an  operation  should 
be  resortcd  to  after  a  reasonable  amount  uf  manipulatiun  hat^  failcd. 
I  The  author  has  operated  on  a  numbcr  of  old  rìislocatJons  of  the  elbow 
and  has  found  thal  the  condilions  opposing  reduction  were  different 
in  ncarly  cvcry  rase  and  were  as  lollows:  (a)  n  broken  off  epicondylc; 
(b)  a  separatcd  coronotd  process;  (e)  interpo&cd  tcndon  and  niusde; 
{J)  fracture  u(  the  radiai  head  in  one  case;  {e)  many  adhesions  of  the 
soft  parts  cxistcd;  (/)  contraction  of  the  torn  capsule;  (g)  contraclion, 
adhesions  and  atrophy  of  the  surrounding  soft  parts;  (A)  pressure  on 
Dcrve tninks and  the bnchial  vessels.  Iti» evident  that  it  is impo5.sible 
to  know  the  exact  compi  ira  tions  in  any  given  case,  nithoui  an  open 
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operation.  The  parta  mu»t  be  ìnspecte^l  and  corrt;clL-<l  Ihrougb  an 
open  vound,  a  skiagram  fixing  no  ìnformatton  rcgarding  the  eoo- 
dilton  of  the  soft  parU.  The  author  has  employed  a  long  inci»on  on 
the  radiai  side  of  the  joint.  suppteniented  by  anolher  incision  on  thr 
inncr  side.  The  ann  was  madc  bloodicss  by  an  Esmarch  con^trictor. 
The  reatraìning  stniclures  were  removed  or  correctcd  according  to  the 
rulcs  laid  down  by  Stim^n  ìd  his  wurk  on  Fractures  and  Dislocations 
(pp.  fif)5-6<n,  Kdition.  igio). 

CompUcations. — The  mosi  serìous  and  dangerou»  complìcation  is 
whcrc  the  boncs  are  Lhrust  Ihrough  the  skin  (compound  dislocations). 
Modem  aseplic  and  anli&cptìc  surgery  ha*  taught  us  Uiat  Ibis  complica- 
tion  is  largtiy  shorn  of  its  danger».  Ncxt  to  ihorough  disìnfcction  of 
the  wound,  drainage  is  important.  Tf  the  fractured  surfaces  are 
crushed  or  so  soìied  as  to  be  beyond  ihorough  aseptization,  it  may  he 
best  tu  reseci  Ihc  injureif  Nmes.  The  meilian  and  ulnar  nerves  are 
scldom  injured.  Othcr  complications  that  may  be  serious  are  fracturcs 
The  cpicomlyle  ì»  somctimes  torn  oH  In  outward  dislocations.  The 
ulna  may  he  fractured  and  the  radiai  head  disktcated  outward.  Tbere 
may  be  (radure  of  the  tìlecranon  plus  anterìor  dislocatton.  The  head 
of  the  radius  may  lic  brokcn  ofi-  Scparatìon  of  the  coronoid  process 
18  not  infrequent  aod  often  delays  convalesceace.  When  possibtc,  a 
skiagram  shouid  ìk.'  made  in  ali  clbow-joint  injurìes.  The  joint  fs 
compound  being  both  a  hingc  and  a  pivot.  Complications  are  eastly 
overlooked.  Pcriarticular  swelling  occurs  carly  *o  that  the  u^oial 
landmarkft  are  obliterated.  In  ali  doubtful  cafte<i.  the  surgcon  shoulii 
cali  a  consultant  to  share  the  re&ponsibility.  A  stiff  etbow  may  follow 
the  mosl  carcful  and  cxacling  treatment. 
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A  dislocation  of  the  wrìst  joint  is  excvedìngly  rare,  but  occa^onally 
occurs.  It  is  vcry  often  associated  with  fracture  of  the  styloid  proces» 
of  the  ulna  and  fratture  of  a  porliun  of  the  radiai  articutalioa. 

The  fìrra  tlorsiil  and  palmar  lìgaments  and  lapsule  of  the  wrì»t-jo!nt 
account  for  the  rarìty  of  dislocations. 

I.  Dorsal  dtstocatìon  is  the  niost  frequent  nf  ali  wrist-joinl  dispUce- 
raents,  SfvtTf  dircci  blows  un  the  dorsuin  of  the  band  may  ìnitiale 
palmar  displacement  and  if,  at  the  samc  timc.  thcrc  is  a  palmar  flexioa 
of  the  band,  the  outcume  may  be  a  dorsal  dìsiocation  of  the  carpus 
on  the  radius  and  ulna  (Fig.  3t6).     The  important  laodmark  is   the 
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aiyluìd  prutess,  iis  rt-Iation  lo  the  carpus  imlicaies  the  iwisition  ni  Ihr 
l&ttcr.  _  The  proximal  suriacc  of  the  carpus  lics  on  ihe  lowcr  end  of  the 
radius  nad  ulna  aiid  I!(ts  up  the  cxtensor  tcndons  which  are  visible 
and  can  be  pUtnly  patpatcd. 

Often  theloweritrticuliir&urfaceof  theradiusand  the  styloid  process 
ìf  DOt  brokcn  ofT,  are  easily  palpabtt:.  Under  a  severe  traum».  the 
»tyloÌd  proccss  may  bc  forccd  bctwccn  the  tlcxors  and  the  adductor 
lon^us  pollicU  and  ihruugh  the  fascia  and  skiii,  produdng  a  compuund 
dìslcKation.  The  promincncc  of  the  dorsum  is  much  ureater  than  in 
fractur«s  of  the  radium;  and  comprìses  the  full  width  of  the  dorsum;  the 
axis  of  the  hand  is  noi  changcd  in  ib:  rckti<in  lo  the  forearm;  th*;  fingers 


tì^  216. — Donttl  dùlbcuion  of  the  cupas.    {jLeip*it**  UnhtrtaittUi'PtiiUintkt 

air  in  a  [josition  of  parlìal  fìcxion.  The  forcarm,  whcn  mcasured  lo  the 
end  of  the  middle  tìnger,  sfaows  shurlening. 

Treatment. — Traction,  flcsion  and  pressure  downward  on  the  dis- 
f^ced  carpai  arlìcutatìon  by  (hi-  up«:rulor*s  thumbs.  will  usually  eSect 
replacL'ment.  The  band  shuuid  he  ])laced  on  :i  spiinl  in  a  pcwilion  of 
dorrai  fiexion.  This  posilion  approxiraates  the  lacerated  Ugaments  and 
joiot  capsule.  A  pad  should  be  placed  on  the  back  of  the  replaccd 
carpus,  tu  excrt  moderate  pressure  and  ìnsurc  its  rctcntion.  Il  must 
noi  bc  forgottcn  thal  the  danger  «f  redit^location  ts  very  great.  The 
prognosis  as  to  funclion  should  bc  (^arded.     The  extcnsive  laccrations 

the  pcriarticular  soft  slniclures  do  not  always  undcrgo  perfect  re- 
"pair.    Wcakness  and  joint  tendcrnesis  may  remain. 
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rccognizc  the  fact  that  few  of  us  can  hope  to  see  a  case  (P.  L. 

Friedrich  re|)ortà  a  cìlsc,  Hamlbuchtlvr  Prakttschcn  Chirurgie,  fili.  IV, 

1901).     A  young  physlcian  could,  by  his  own  efforts,  produce  a  dowo- 

ward  dislocation  of  thvcarpus.     He  could  mu-inlaìn  the-  subluxation, 

lUt  after  5(ime?  minulrs.  ho  cxprrienccd  more  or  Icss  discomfort. 

III.  Isolated  Dislocatioii  of  the  Ulna  and  Radius.— -Isolated  dis- 

Itìon  of  the  radius  or  ulna  haclcward  or  fnrward  ìs  unrommon.  Ihat 


ne.  119. — tsolaUtl  dialocation  ()(  ihenlnB. 

of  the  radius  partìcularly  s».  We  hnvc  ali  wbscrvcd  a  Umittd  displace- 
mcnt  of  the  ulna.  The  writer  has  seen  one  case  of  inward  diaplacement 
of  the  ulna  (Fìg.  219)  and  a  numbcr  o(  casus  whi'rc  ihcrc  was  a 
laceration  of  the  articolar  lìgaments  admitting  of  considerablc  forward 
ind  badcward  movements.  He  has  never  observed  a  case  of  radius 
dìsiocalion  at  llii-  wrisl  unaswciati-d  with  frarturc. 

IV.  Dislocation  of  Individuai  Carpai  Bones.— In  consulting  the  text- 
bvok.s  In  surgcry,  onc  would  bc  k-d  to  bc-Iicvcthaldìslocalìonsof  carpai 
boQW  indiWdually  or  severally  are  of  rather  infrequcnt  occurrence. 
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Many  authors  tlìsmìss  the  subjecl  wilh  only  a  brief  reference;  some  ol 
the  booka  conlaìn  no  reference  tu  il.    The  American  Tcxl-I)ook  Mates' 
that  iill  of  the  caqjal  boncs  may  bc  dislocatcd,  but  gìvcs  no  detailed 
dexcrìption. 

Parlc's  Surgcrj'  by  American  AutKors,  Voi.  I,  p.  765.  refcrs  briefl) 
to  the  OS  magtium  as  the  one  bone  that  is  most  frequcntly  displaced. 

The  International  Text-book  of  Surgery.  Voi.  I,  p.  623.  .spcaks  of 
the  scaphoid  and  iicmilunnr  bring  occasìonally  displaccd. 

Similar  sliori  reference*  maybefound  in  Hclfcrict  on  "Fratiurcs 
and  Dislocations,  "  1894,  Hamilton,  ''  Practical  Trcatìsc  on  Frac-"^ 
tures  and  Uislocations, "  i8gi,  and  many  other  aulfaors  who  were 
coOBuItcìl  by  the  writer.  The  most  detailcd  informalion  on  the  «ub- 
jtfcl  may  be  found  in  the  works  of  SlimsoD  ("Trcatìsc  on  Uisloca- 
tions," 1007,  p.  694),  Cotton  (Dialocutions  and  Joint  Frarlures,  p. 
365,  1910),  and  von  Bergmann  (Handbuch  dcr  Practìschcn  Chirui^c 
IV  Bd.,  p.  .ì8i.  1901). 

Diiilocntìonsof  individuai  carpai  boncs  are  far  more  frcquent 
IH  Uftually  supposed.  Many  parital  and  often  complete  carpai  disloca^ 
lioiis  are  noi  recfjgnized  on  account  of  swelling  of  the  overlying  «ifi 
parls.  After  a  ha'sty  examinatìon.  the  case  is  u^ually  dismisscd  wit 
A  diaRnosi»  of  sprain  or  contusion  of  the  wrisl.  Noi  unlil  pain.  loci 
temlrrnc*is  and  an  inabìlity  to  use  the  band  persisi,  is  the  rcal condiJ 
lion  suiipeetcd  whcn  a  skiagram  rcveais  the  nature  of  the  lesion.  li 
livH  l>c('onie  the  Author'si  practicc  to  obtain  a  skiagram  when  possibli 
InKlIinjuricsof  ihcwrist-joint.forihcrcason  that  theclinicaliandmark 
are  ali  unccrtain,  for  nut  unly  the  awelling  resulling  from  tlic  coitluMui 
but  (he  uvcrlvinR  Ccndons  ob»curc  the  real  nature  oflheìnjunk'.  In  tue 
inilnnee»  only  a  probablc  diagnosis  can  be  made  by  palpalion.  The 
importuncc  nf  an  early  rccognition  of  displaced  carpa)  boncs  isshoi 
by  the  re^ultinK  timitations  of  functìon.  It  ha&  been  shown  that 
r('pi>itti<'n  bi'ivimcs  increasJngiy  difTioull.  and  in  many  casca  it  b  im-J 
|Mitfttlilv.  a»  the  case  becomcs  oidcr. 

Il  muit  not  bc  forgoUen  that  e%'en  with  (he  aid  of  a  eiiiagrAm  thi 
li:  ■--.-■-:•,  mny  be  diflicult  on  account  of  the  various  anomalìe^  whicH 

to  exÌ4t  in  the  carpai  bones  and  the  incunstant  sesamoids  whtdlj 

VUfty  ÌM>  preitcnl  under  normal  conditions. 

tlmphììlll      Wliitc  the  reporlcd  cascs  of  distocalion  uf  the  unfrao 
(..ir.t  MAiihuid  are  not  numerous.  it  often  occurà  whcn  not  auspcctcd.] 
V>  >ii«lder  (hai  the  majority  of  wrìsl  injuric»  are  Dot  X-raycd|| 

^  W(M  wU  ti*  «ttr|iri«ing  that  thi»  is  so.    In  most  rascs.  the  dislocatlool 


DISLOCATIONS   OF   THE   CARPUS 


141 


;s  backward.  The  dislocation  may  bc  partial  or  complete.  The  dis- 
ilaccd  bone  can  sometimcs  bt;  palpateti  011  the  riorsum  oi  the  wrì»L. 
:t  U  belicvcd  to  be  produced  by  forccd  palmar  flcxion.  Camcron, 
quotcd  by  Stìmson.  reports  a  case  of  forward  dìslociitìon  of  the  scaphoid. 
1  U  may  l>c  po»ible,  lliou)<;h  noi  always.  to  rcpiace  the  bone  (tf  it  is  diìì- 
Llocatcd  backward)  by  direct  pressure,  lorciblc  flcxion  and  hypcrcx- 
^Bmàon.  If  reductìoD  by  manipulation  is  tmpo»sible,  it  m^y  be 
^^dvisablc  lo  remove  the  bone. 

I  SfmituMar.^'Sexi  in  the  order  of  frcquency  to  the  scaphoid,  the 

Mrmiluaar  bone  U  dislucaled.    The  bone  h  uaually  rotaled  on  'm  trans- 


l-it..  210. — Uovtavarii  dislutaciun  vi  ibc  N»phoid  snd  scmilunnr  bone». 

erse  axisandpushed  forward  on  the  palmar  surfaccoflhcwrist{FÌg.  aao). 

ìc  bone,  in  recent  cases.  can  usually  bc  fcit  under  the  llexor  tendone, 
sotnetimes  restìng  on  the  lower  end  of  the  radius  and  a  «ap  may  bt-  feil 
00  the  dorsum  bctweea  the  radius  and  on  magnum.  The  luxation  is 
causcd  by  estreme  dorsal  flcxion  of  the  wrist.    Fracturc  of  the  st'ajihoid 

lay  somclimcs  occur  at  the  sanie  timc.     It  fracture  of  the  scaphoid 
crepitus  may  or  may  not  bc  fclt.     As  reduction  ìs  often  dllTicult 
and  uncerLiin  and  aswhcnitisaccomplishedthe  dislocation  often  recura, 

tmofalof  the  bone  is  the  bctter  treatment.    Itgivesasgood  and  often 

cticr  resulLs  than  reduction. 
Uncifcrm. — Stiinsonreporbtwocaaeàof  tlislociition  of  the  unciform. 
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ODC  by  Buchanan,  rcducci)  by  cttrect  pressure,  the  other  by  I!igenbrodt 
in  «hich  tilt:  Ijonv  wus  vxcl^d. 

Pisijorm. — Fergusson  and  Gros,  quoted  by  P.  L.  Friedrich,  each 
describcd  a  case  of  dislocation  of  the  pÌ»ìform.  In  both  instancòs  it 
was  cau.se<l  by  a  suclden  forcible  contraclion  of  the  tlexor  caq)i  ulnarìs. 

Os  .Wdgn«»i.— Dislocation  of  the  os  magnum  may  bc  produccd  by 
faUiiig,  striking  ihe  dorsal  »urfacc  on  the  ground  in  such  a  way  as  to 
produce  cxtrcmc  palmar  flcxion,  (orcinj;  the  tìngcrs  to  touch  the  palmar 
surfaceof  the  forearm.  It  mayalsobecaused  by  fallingupoti  thecluscd 
fist.  U  a  dislocation  has  occurrcd,  vre  find  a  hard,  marblc-iùzed  mass  oi 
the  dorsum  of  the  band  at  the  base  of  the  Lhìrd  metacarpal  bone,  llie 
band  may  be  sUghtIy  beni.  .\ny  attcmpt  to  extend  it  may  catuc  pain. 
Rcduclion  tnay  bc  t-ficctcd  by  flcxion  and  pressure  ou  tbc  os  magoutn 
and  it  may  be  relained  in  po^lìon  by  matnlaining  hyperextension. 

Trapezoid. — Dialocation  of  the  trapezoid  is  extrcmcly  rare,  hut  when 
it  occurs,  t^e'boDje  can  be  felt  at  the  base  of  the  metacarpal  bone  of 
ibc  index  finger.  The  dixiocatiun  may  be  produccd  by  striking  afinn 
objcct  vrith  tbc  clcncbcd  fist.  An  attcmpt  may  bc  made  to  reduce  ìt  by 
direct  pressure. 

Tru/ifEiKiw.— Dislocation  of  the  tiapczìum  can  bc  brought  atmut  by 
falling  oti  the  «upinated  hand  in  such  a  way  As  to  strike  the  terminal 
phaliingeal  joint  of  the  thumb  and  cause  forced  flesion  at  the  meta- 
carpo-trapezoid  joint.  Thcre  is  usuaUy  increascd  mubility,  Che  bone 
can  be  feli  moving  to  and  fra,  while  the  thumìi  '\&  tlexed  and  extcnde<lj 
A  dìstinct  swcLLing  corrcsponding  to  the  bone  mif'hc  fclt  at  the  base 
of  the  first  metaaiqial  bone.  Rer)uc(Ìon  can  be  effected  by  pressure. 
The  metacarpo- trapezoid  joint  must  be  immobilized,  and  a  Icad  piale 
should  bc  moulded  so  as  to  fìt  over  the  cnrpometacarpat  artìculatioD^. 

Dislocation  ofCarpometacarpal  Joints.— FirstMet3carpa](Fig.  331). 
DislocAtionsof  the  metacarpal  boncof  thcthumh  are  rclalivcly  common 
and  are  usually  ìn  a  backward  direction,  although  forward  dislocatJons 
bave  becn  rccorded.  Backward  dìslocations  are  rarely  complete.  The^f 
di«^location  ìs  usually  produced  by  forcetl  Serion  of  the  thumb  into  the 
palm  of  the  band  ur  by  a  blow  reccived  on  the  thenar  eminence.  Tbc 
bone  ìs  dìsplaccd  backward  and  slìghtly  inward  and  ìs  flcxed  in  complete 
cases.  When  the  dbplacement  is  incomplete,  the  poalerior  edge  of  the 
base  of  the  metacarpal  can  be  fclt  and  ubscr\'cd  in  the  space  bctwccn  the 
tetidonsof  the  exlensor  primi  and  secundi  ìnternodiì  and,  in  fresh  case», 
the  bone  can  be  rcduced  by  pressure.  Flcxion  increases  the  dispiace- 
ment.    Movements  are  painful  and  lìmìtctl.    When  the  displacement 
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'Is  complete,  the  bone  ìs  promineDt  and  it  can  W  distìnctly  felt  in  the 
base  of  llic  thumb  as  ìt  rt-sts  on  the  trapczium.  The  thumb  is  shurtvnod 
and  flcxed  at  Ihe  carpi>metacarpal  joint. 

Trealment. — Direct  pre-isure  over  the  end  of  the  dislocated  bone, 

jwhile  cxicnsinn  i^  In-inc  macie,  usually  cfTcct*  rcduction.    The  thumb 


Pie  aji. — DUlocation  o[  tirai  mctacirjio  pliaiungtai  juinl. 

'&hould  he  secured  in  a  posìUon  of  abducUon  by  mcan»  of  plaister  of 
Paris  and  shouid  be  held  thus  for  a  period  of  three  or  four  wceks. 
The  Mcond  metacariiUii  alone  has  been  reported  dislocated  at  its 

[catpol  end,  but  this  is  cxtrrmdy  rare. 

The  third  and  fourih  mcucarpal  bonca,  individuai ly,  have  becn 
regarded  as  having  bccn  misplaccd,  but  the  occurrcncc  is  so  rare  that 
vcrj"  few  surgeons  have  seen  exnmples,  The  four  inncr  metacarpal 
bones  have  hcen  dìsplaced  backward  (Fig.  ^22).  Kcduclion  was 
affectcd  by  extcnsion  of  the  hngcrs,  and  thumb  pressure  excrtcd  directly 
on  the  displaced  bones.  The  displacement  was  caused  by  a  fall  on 
the  doscd  band,  causing  hypcrflcxion.    Siiinson  leports  a  numbcr  of 
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cascs  in  his  work.     Dislocatìonn  of  ali  five  metacarpal»  are  exiremelyl 
rare.     Stim&on  reports  Ihc  case»  of  Puuiet  and  Jùichson. 

Dislocation  of  the  Phalanges.-  Thumh. — Thtfmetacaqjalendohhe 
thumb  is  mori'  trrqucntly  dìslocated  ihan  are  any  of  the  phalanges 
(Fig.  223),  Farabeuf  in  1875  rcail  a  most  elaborate  papcr  on  dislo- 
cations  of  the  thumb  bcforc  the  Sodek  de  Chirurgie  of  Pari».  He  gave 
a  minute  anatomical  dcscription  of  ihc  jiMnt.  the  cause  of  the  various 
dìsiocations  and  the  dìffìculty  cncountercd  in  theìr  reduction.  Hts 
^iews  bave  been  gcnerally  accepted. 

Backword  dishcalions  ure  the  mesi  fre^ucnt.  This  form  is  brought 
about  by  estreme  dorsal  flexion  of  the  first  phalanx.    The  anterior 


Fk 


t.\iiiiT>lric  liackoaid  dì^Wnlion  oi  tht  Litkc  uf  ihc  incl.''i 


lìgament  is  torn  at  its  altacKmcnt  to  the  mctacaqiat  bone.     The  dis- 
location may  be  incomplete,  when  the  artìcular  end  of  the  phalanx  lie&  : 
on  the  poKterìor  margin  of  the  mctaotrpal  bone,  being  hetd  in  ibis  jxmù- 
tion  by  parts  of  the  adductor  and  abductnr  muscics, 

A  complete  di»location  take»  place  when  the  movement  b  carnet) 
lo  a  point  whcrc  the  phalanx  cscapes  from  the  articular  surfacc  of  the 
mctacarpal  bone-,  it  carrìes  with  ìt  the  sesamoid  bone?  and  the  anterior 
ligament.  The  internai  and  cxternal  lateral  ligamcnts  are  toro.  The 
head  of  the  bone  tcars  the  capsular  ligament.  The  phalanx  often 
stands  almost  at  a  right  angle  to  the  metacarpal  bone  and  is  held  by 
the  adductor  and  abductor.  The  head  of  the  bone  can  bc  fclt  on  the 
thenar  ctninfiue  as  a  rounded,  smooth  body  under  the  skin.  There  U 
much  lateral  movement  and  some  rotation  of  the  thumb  and  it  may' 
even  he  extended.  In  one  o(  my  cases,  whcre  reduction  by  manijiula- 
tion  was  Ìm|K>ssible  and  an  arlhroiomy  became  neccssary.  the  toni 
anterior  ligament  was  found  strctclted  behind  the  head. 

KedtiitioH.-^The  chìef  nianocuvrc  consista  in  grasping  the  thumb 


IliSLOCATlONS  Ur  TUE  CLAVICLE 


M5 


wiTh  the  bsnd  and  thcn  produdng  cxtrcmc  hyperextcnsìwn  combìncd 
.with  a  rotary  mutìuii.  While  the  thumb  i»  uvLTuxtcndccl,  the  opcrator 
kushes  thf  cn<l  of  tlic  bone  into  its  normal  positìon.  The  wrìtcr  has 
Kucceeiled  in  effetting  a  comjxiralive  easy  reduction  in  ihìs  way.  Tlie 
thumb  was  fiscd  in  an  abducled  pcKÌtion  Iiy  a  plaster-of- Paris  mould 
for  fourweeks.  There  was  little  tendency  toward  redislocation  before 
the  ai^ication  of  the  dres^ng  unti  nane  afteru-ard.     In  one  case  whcre 


iij. — DUocation  of  both  Die  vacui 


iLlingcAl  limi  Icrmitid  plniJangeal  Joinlsof 


The 


reductJon  by  manìpulation  fiiìtL'd.   an  arlhrolomy  was  done. 
anicrìor  ligamcnt  was  dìvided,  whcn  rcduction  bccame  easy. 

Forward  dislocation  h  much  Ics»  frcquL'nt  Ihan  Ihc  backward  (orm 
and  ts  noi  <iilVn:uk  to  rcpiace.  It  is  produced  by  a  blow  or  fall  on  tbe 
back  of  the  flcxcd  thumb.  The  ìntcma.1  lateral  lìgamcnt  and  the  po6- 
terìor  and  laleral  pontoni;  of  the  rap»;ule  are  laccrated.  The  head  of 
Ihe  pbalanx  rests  on  the  anterior  surface  of  the  metacarpa!  bone  and 
can  bc  felt  nn  the  Ihcnar  side  of  the  thumb.  The  thumb  is  »lightly 
flexed  and,  in  some  cascs.  appcars  to  bc  rotateti  on  its  axis. 


IO 
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Reduction  is  not  difficult.    The  opcrator  gra^s  the  dislocatcd  bone' 
with  onc  hand,  the  metacarpus  wìth  the  othcr,  und  pushes  ihe  lione  inlo 
place  with  the  ends  of  his  thumbs. 

Old  dislocatìons  of  the  thuinb  u^ually  require  oppn  operation. 

Metacarpo-phalangeal  Dislocatìons  of  the  Fingere.— l'hi&  fonn  of 
dìslocalion  is  mudi  Icss  frequcnt  ihan  ihosc  of  the  thumb  and  is  pro- 
duccd  by  dorsal  fleAion  of  the  finger.  Il  occurs  in  a  backward  direclion. 
The  antcrior  portion  of  the  capsule  ìs  usualty  torn  and  is  ofltfn  iotrr- 
poscd  bctween  the  bones  oiTcnng  iin  obslaclc  lo  reduction.     The  index-. 


H 


Fta.  aJ4. — Complete  di»locktìon  of  terniiaal  pbnlAnx  of  thnmb. 

£nger  is  more  oiitn  displaced  than  the  otbcra.  The  dislocation  is 
casily  madc  cut  by  feeling  the  prorainence  of  the  base  of  the  phalanx 
on  the  dorsum  of  the  band,  the  mctacarpal  head  bdng  found  in  the 
paini.  The  finper  is  shortened  and  ihcre  is  limitalloa  of  molion. 
Thcsc  findings  apply  lo  ali  the  fingers.  Occa-sionally  a  ft)r«-anl  displacc- 
mcnt  occurs.  whcn  Ihc  phy^cat  si^na  dcM:rìbcd  in  backward  diatocations 
are  reverscd,  the  base  of  the  phalanx  belng  in  ihc  palm  whilc  the  meta- 
carpal  head  ».s  prominent  on  the  ilorsum  of  the  hand.  ^m 

KeàuctUn.-  la  ali  cascs  il  is  advisable  to  make  trartion  so  ss  to^^ 
tncreuse  the  dcformity  and  thereby  untoclt  the  (lisjilaci'd  bones,  aod 
ihcn  to  cxen  thuinb  pressure  on  the  head  of  the  luxatcd  bone»  aod 
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push  them  itito place.    After  reduction.  the  handshouldbe  immobìlized 
■wilh  tht?  mL-lac;irinH])ha!iiTii;<*al  joìnls  in  hj-pcrexlension. 

Dislocation  ot  the  Phalanges.—  The  most  f  requcnl  form  of  disloca- 
tion Ì8  io  a  backward  direction  {Fig.  324).  The  most  frequeni  cause 
is  a  fall  on  the  palmar  surface  whìlc  the  5ngcis  are  in  h_\-pcrextcnsÌon. 
The  displacemcnt  is  easily  recognized  by  palpation.  The  proxima! 
phabinx  may  rcmain  overcxlendcd,  or  itmay  assume  a  [lo&ilion  that  h 
parallel  to  the  othcrs.  The  antcrìor  part  of  the  joint  capsule  is  uaually 
torti  and  may  be  intcrposed  between  che  joint  surfaces  and  form  an  ob- 
àtacle  to  reduction.    The  phalangcti  may  bc  displaccd  forward  complctcly 

[or  ìncompletely.  The  sigos  are  the  opporle  of  those  in  backward  dìs- 
I>lacemenL';.  Replacemcnl  is  effectcd  by  exLension  and  by  pushin^  ihe 
bone  into  its  normal  position.    Lateral  displaccments  bave  been  rv- 

[corded  and.  while  rare,  they  are  usually  compound.  The  dìagnosis  is 
easy.    The  samc  general  prìnciples  are  to  bc  followcd  as  in  the  reduction 

[oC  other  phalangeal  disptacemenl'*. 

Displacement  of  the  Distai  Phalanges.  -The  most  common  form  is 
in  a  haclcward  direction  and  is  caused  by  a  fall  on  the  extended  tinger. 
It  may  be  complete  or  incomplete  ami  is  somclimes  compound.  The 
liisplaccmcnl  is  usually  dircctly  backward  but  somctimcs  the  bone  may 

[  assume  a  slight  lateral  puMtion.  A*  in  other  phalan)i;eal  displacement», 
the  joint  capsule  is  torn  antcriorly  and  the  antcrìor  ligamcnt  rupturecl. 
The  flcxor  icndon  may  be  separated  from  its  attachment.  It  there  Ì* 
lateraì  displacement.  the  internai  ligamenls  may  be  torn.     Reduction 

li*  usually  easy  if  therc  is  no  Ìntcr])osition  of  the  capsule  or  other  soft 
parta.  Therc  is  often  a  wound  on  the  palmar  surface  which  may  com- 
plicale the  treatment  and  of  tcn  leads  to  infection  with  its  po^sible  cunse- 
quencir»,  vìz.,  ankyloais,  gangrcne  and  infection  exteniling  up  Ihe  tendon 

[sheaths.  Reduction  should  bc  preceded  and  foUowed  by  thorough 
«iiunfection  of  the  wound.  A  careful  aseptic  wound  treatment  is 
imperative.  OccaMonally  the  displaccd  bones  may  be  so  locked  as  to 
inakc  replucement  impossiblc.  Under  such  drcumstances  the  wound 
must  he  cnlargcd  to  permit  of  r-orrectìon  or  removal  <jf  the  ohstacle. 

In  forward  dislocutions.  the  samc  rules  for  diagnosis  and  manage- 
ment must  be  followcd  as  in  other  forms  of  phalangeal  disloca ti()n.>>.  In 
ali  ca«es  of  irrcducible  simple  tUslocations  an  open  oiieration  under  the 

iMriclcsi  aseptic  precautìons  must  he  tarried  out.  After  reduction 
of  the  displaccments,  the  lingcrs  logclher  with  the  band  and  wrlst  must 
bc  immobittzed  in  «plinti  and  the  after-treatment  carricd  out  as  de- 

i$crtbed  for  other  dislorations. 
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DISEASES  OF  THE  UPPER  EXTRKMITV 
Bv 

dea:?  LEWIS,  A.B..  M.D..  F.A.C.S. 

FuninCles  or  Boil8.^Because  of  the  abacnce  of  hair  follicles  upon 
the  palmar  surface  o(  the  lin^ers  and  band,  boils  occur  only  upon  the 
tlorsa]  surfatc.  Tht-y  are  cirturnscribcd  absccsses  ìnvoUnng  the-  cntìrc 
thickness  ol  the  skìo.  and  frcquently  the  inllaiuuialory  proccits  extenda 
to  the  subcutancous  tìssucs.  Boils  are  cspcdally  common  in  pcoplc 
whosc  daily  work  brings  Ihem  iiilo  contiict  wilh  infecliou*  material, 
being  most  commonly  observed  in  harncss  makcrs.  butchcrs.  surgcons 
.ind  paiholofpsts. 

Boils  upon  tbc  dorsum  of  the  band  do  not  dìfCer  cliiiically  from  Ihose 
occurring  upon  olhcr  parts  of  the  body,  cxccpt  in  the  rapidity  and  ftc- 
f)uency  wìth  wbich  the  lyniph  nodes  which  drain  the  site  of  ìnfection 
are  afiected.  They  are  frequently  nccompanicd  by  a  markcd  «edema 
t}(  the  back  of  the  band,  because  the  subcutaneous»  lissues  are  so 
loosc. 

Loweriiig  of  general  resistancc,  such  as  occurs  in  diabctcs,  chronic 
ncphrìtis,  the  anxmìas  and  infectìous  fcvcrs,  favors  the  development 
uf  boils.  Locai  irritatioii.  wlùcb  force»  the  bactcria  lyìng  upon  tbv  sur- 
face  into  the  haJr  follicic,  is  oftcn  the  dctcrmining  factor  in  the  develop- 
ment of  the  lesìoD. 

The  furuncle  begins  as  a  pimple  which  then  develops  into  an  indu- 
ratcd  rcd  swcUing  in  the  center  oi  which  a  small  pustule,  situatcd  at  the 
root  of  a  hair,  develops.  There  Ìs  usually  considerable  tenderness  and 
Lhrobbing  pain.  The  amount  i>f  general  rcactìon  dcpends  upon  the 
virulence  o(  the  organìsm  and  the  resistance  of  the  paticnt.  A  large 
perceotage  of  the  boils  beginninR  with  vìolent  symptoms  are  caused  by 
the  streptococcus,  while  thosc  accompanied  by  milder  symptoms  are 
due  to  the  stapbylococcus. 

If  ict  alone,  a  boÌl  wìll  usually  dìscharge  sponlancously  at  the  end 
of  a  «eek,  leavìng  a  ragged  opening  from  which  the  necrotic  material 
forming  the  "core"  is  discharged  or  removed. 

Prophylaxis  isof  imiwrlancc  in  ihose  who  are  frequently  suhject  lo 
boils.    The  àurfaccs  affcctcd  sbould  be  kcpt  clcan  and  protectcd,  and 
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conditions  shuuld  b«  providod  which  will  prcvcnt  the  infcction  of  ad- 
jacCDt  hair  foHìclcs.  The  general  resistance  should  be  rabed  by  propcr 
(liet,  exercise  and  by  provìdlng  good  hygicnic  surroundingìi. 

Thcdiffcrcni  forrnsof  abortivi:  ircatmcntwhichhavcbeenattempted 
from  lime  lo  lime  have  not  becn  succcssful.  In  the  early  slagts  a  hot 
borie  acid  drcssing  should  bc  applicd  unti!  the  boil  has  fuLly  dcvcloped 
or  become  "ripe,"  When  pus  has  formed,  the  boÌl  should  hv  opcned 
and  the  nccrotic  center  removed.  The  charactcr  of  the  dressing  to  be 
used  after  the  boil  is  opened  depenil-s  upon  the  amount  of  reactìon  about 
the  inUamed  arca.  In  indsing  a  boil,  an  anxsthetìc  is  often  unneccs- 
sary  as  the  inclMon  causes  but  UiUc  pain  whcn  madc  quickly  with  a 
:diaq)  knifc.  If  an  anaisthetlc  ìs  nccessary,  nitrous  oxtde  is  to  be  pre- 
fcrrcd,  as  frcfzing  is  paitiful  and  ìnfiltralion  ana^sthi-sia  may  fa\'or  an 
exten&ion  of  the  ìntlammation. 

Bier's  passive  hypenemia.  induced  by  means  of  a  constrictinR  band- 
agc  or  a  suclion  cup,  lias  been  used  exlensivcly  during  the  past  few  years 
ìd  thfy  treatment  of  infections.  Care  must  be  cxerdaed  in  produdng 
the  passive  hypenemia,  for  ihe  pulse  should  not  bc  weakened  or  made 
tu  diiiappcar,  but  the  part  in  whìch  the  hyper^emìa  h  induced  ^ould 
remain  warm  and  become  somewhat  oedemalous.  When  the  right  de- 
gree  of  hyperarmia  h  induced  the  pain  a&sodated  with  thelesion  sub* 
sidcs  or  disappcars  and  this  indicata  whcthcr  or  not  the  righi  degree 
of  hyperwniia  i»  being  induced.  Wlien  ihccup  is  appUcdit  should  not 
be  allowcd  to  remain  un  too  long  and  the  vacuum  induced  should  not  be 
too  grcat,  for  hemorrhages  ìnlo  the  tissues  mayoccur,  thus  redudng 
their  resistance. 

Bier's  hyperxmia  may  bc  uscd  to  favor  softening  of  the  ìnflam- 
matory  leAÌon  which  can  then  be  opened  by  a  small  indsion.  It  can  bc 
uscd  to  advantagc  also  after  the  inflammatory  focus  has  been  opened . 
for  the  cxtravasalion  of  serum  wbich  uccurs  after  ibe  cup  ìs  applicd 
after  indsion  of  the  focus,  is  of  dL*ddc<l  advantage.  It  .leems  to  be  the 
consen&us  of  opinion  tbat  |)assive  hypertemìa  is  most  useful  in  the  treat- 
ment of  loculÌ£ed  inflaramalory  procesM^s  wìih  little  or  no  lendcncy 
to  sprcad. 

When  boils  rccur  frequenlly  and  the  iti6ammatory  proccss  is  not 
caMly  controlied,  as  in  axillary  follicuUtìs,  vaccine^  are  of  decided  value. 
Autogenous  vaccines  should  be  used.  for  stock  and  niìxed  vacdncs  are 
of  little  or  no  value.  The  dosage  and  ihe  lime  at  which  the  injectioa 
should  bc  rcpcated  may  bc  dctcrmined  cither  by  the  opaomc  index  of 
the  individuai  or  the  cUnJcal  course  of  the  ìoHaramatory  proceas. 
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Azillary  FoJlìcuUtis  {U ydroadcnitis  oj  VcTneuiV^.—Tyic  skin  of  the 
axilla  is  abundantly  supplJetl  n'ìth  Yuxiv  follìcles  and  sweat  glands,  and 
the  moisturc  and  apposition  of  the  skìn  surfaces  prox^dc  conditions 
which  (avor  the  dcvclopmcnt  of  infcctìon.  Furunculosìs  of  the  axiUary 
skin  is  not  uncommoo,  multiple  furunclcs  devcloping,  the  infeclìon 
bcing  carricd  from  a  diseascd  follicic  to  a  hcalthy  adjaccnt  onc.  Small 
hard  nodides  devclop  in  the  skin,  Ihe  majority  of  which  softeo  tu  form 
small  boils.  In  many  instances  the  infected  arca  dots  not  resolvc  and 
the  axillary  skin  may  then  amtain  many  small  nodules  which  may 
^■remaìn  indefinitely. 

^1  This  typc  of  furunculosìs  is  otten  resìstant  to  treatment,  for  infcc- 
^■tìon  is  easily  carried  from  onc  (ollìdc  to  another  and  tlie  moisture  of 
r  theaxilla,  togctherwith  tliefrictionbetweenthcopposcdsurfaccs,  favor 
I      the  infcction  of  folticles  adjacent  to  the  otivs  primarily  diivcased. 

In  treating  axillary  furunculo&ìs.  conditioas  should  bc  providcd 
which  do  not  favor  the  carrying  of  infection  from  onc  follicic  to  another. 
The  arm  pit  should  bc  shavcd  andthcinfectcdfoUicles  which  are  mature 
sfaould  bc  upcned.  The  skin  should  be  wa^hed  twicc  daìly  with  hot 
water  and  castilc  soap.  Alcohol  should  thcn  be  applied  and  after  the 
skin  Ì5  dried,  sterile  talcum  powder  should  be  dusted  on.  A  little  sterile 
cotton  or  gauze  is  then  applied  to  take  up  the  moÌHture.  Moist  dress* 
ings  macerale  the  skin  and  favor  the  spread  of  the  infection.  They 
therefore,  not  inJicated  in  Ireatint^  lliis  type  «f  infection. 
Erysipetas  as  it  occurs  upon  the  face  and  scalpis  rarcly  ob»erved  in 
the  upper  extremity.  espedally  upon  the  fingers  and  liands.  In  the 
latler  situa tion  crysipela&  quite  f  requeatly  occurs  as  an  accompaniment 
or  conipticalion  of  some  other  typc  of  infection.  such  as  a  paronychia 
ir  teDOSynovitts.  U  may  appear  as  an  uncomplicaled  lymphangitis, 
or  the  inflammation  may  c.xtend  to  the  deepor  subcutancous  tissuea, 
which  may  become  necrotic  and  present  the  clinical  type  knovrn  as 
phlcgroonous  crj'sipelas.  {Pathologically.  simplc,  gangrcnous  and 
phlegmonouii  erywpelas  are  the  same  protMS.  They  differ  in  degree 
onlyO 

£rysi|>elas  is  due  to  a  strcptococcus  which  cntcrs  the  lymphatics 
through  an  acddental  or  operative  wound  or  through  a  fissure  or  abra- 
flìon  which  i*  oflen  so  small  as  to  escape  detection.  Lowering  of  the 
general  resistance  naturally  favors  the  development  and  .ipread  of  the 
infection.  The  strcptococcus  described  by  fehleisen  is  no  longer  re- 
gordcd  as  the  specific  organism.  Since  Petruschky  has  shown  that  the 
strcptococcus  pyogencs  may  cause  crysipelas,  the  organism  described 
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hy  Fehieisen  is  regarded  by  tnosl  invesdgators  as  the  slrcptococcu* 
pyogenes.  Recent  bacteriological  studies  in  inflammatory  processe* 
of  the  &kin  whìch  resemble,  clìnically,  erysipelas  are  interesting. 
Jordan  has  found  slaphylococci;  Rhcincr.  tv-phoid  bacilli  and  Perls- 
Ncfl«.-ii,  pneumococci  in  such  case».  Tbi-sc  fìndings  would  sccm  to 
indicate  that  erysipelas  is  not  a  spccUic  difieasc,  but  that  inflammatory 
processe»,  clinically  very  closely  alUed,  may  be  c»u«ed  by  any  onc  of  a 
number  of  diffcrcnl  or^rani.'^ms,  if  they  gain  acce!;<t  to  the  lymphatìrs  of 
the  skin  and  subcutancous  tissues. 

It  ìs  ilinìcull  tu  delerniine  the  pcricid  of  ìncubiitìon  af  erj'yjpelas  ia 
man.  In  animats,  uscd  in  the  study  of  cxperitncntal  erysipelas,  the 
incubation  perioil  varies  from  15  to  60  huur». 

Onsel  and  Symptoms.—'Etyaiptl&s  bcgins  almosl  alwa)-»  with  a  chili. 
which  may  vary  in  Intensity  from  a  chilly  sensation  to  a.  distinrt  rigor. 
The  temperature  thcn  rises  and  is  variabie.  Il  may  be  as  luw  as  00' 
or  100",  or  rise  to  105°  or  highcr.  The  severe  general  rcaction  may  be 
accompanit-d  by  vomitìng,  aching  of  the  back  and  extrcmities  and  the 
sjTnptoms  associated  with  severe  general  infcctions.  Severe  general 
s>'niptom3  at  the  hegìnnìng  are  especially  common  in  children.  The 
ìnflamcd  skin  is  red.  hot,  indurated  and  paìnful.  Palpatton  rcvcak  a 
fìrm,  trnsc  a-drma  nf  the  skìn.  and  when  pressure  is  withdrawn  the  skin 
often  prescnts  for  a  short  lime  a  peculiar  yellovfish  bue.  The  cdge  «f 
the  influmcd  area  has  an  Irrugular,  zigzag,  shaqdy  defined  border,  whìch 
is  quìte  characleristìc  of  the  inflammatory  process.  Pale  areas  of  skin 
are  found  beiween  Ihc  flame-like  longues  and  points  which  extend  from 
the  margins  of  the  intlamed  zone.  The  inflammatory  process  follows 
the  parallel  linear  furrows  and  connective-tissue  bundles  of  the  corium 
roostJy  in  the  direction  of  the  lymph  strvam,  but  also  agoinsl  it.  VMiile 
one  inflamed  area  i.s  clearing  up,  another  may  becomc  affected  al  a 
distancc,  appacently  hcallhy  skin  inlcrvenìng.  The  mode  o(  cxtension  1 
may  (huti  be  very  irregular.  ^H 

Gradually  the  process  subsidcs,  the  length  of  the  clinical  course  and 
the  cliniciil  symptom»  varyìng  in  diffcrent  l'asc:^.  The  symptoms  may 
aubside  in  two  days  or  may  cxtcnd  over  wccks,  f rcsh  arcas  of  skìn  bcing 
affected  from  lime  to  time.  The  tendency  of  erysipelas  U  to  subside 
spuntancously  in  from  6  to  io  days.  In  the  superlicial  forms,  the  skin 
desquamate^  and  the  hair  falls  out.  In  weak  subjecis  and  in  severe 
cases,  gangrene  of  the  skin  may  develop  while  in  the  phlegmonous 
typc^  abscesscs  may  form. 

Pregtwsis. — In  the  superficial  non-suppurative  forms  of  er)-«pe!a8 
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the  prof!nosis  tu  good,  unless  occurring  Jii  puticnts  sufTcrin^  with 
dìabctcs,  sjphiUs  or  a<ltUctcd  to  alcohol,  whose  general  rctùstancc  has 
already  been  greatly  luwered.  Er>-«ipelas  in  these  case»  may  be  the 
tiTmina)  infeclion.  Occurring  in  ihc  liantl  mikI  forearm  as  a  cnmplica- 
tion  of  anothcr  infcction  which  threatens  the  function  of  the  part  in* 
volved, it  adcU lo  ihe Rra\ity  of  ihc progno^is. 

Diagnosts.-  -The  diagnosis  is  usually  rcadily  made.  The  sharply 
ùted  rednuss  ni  the  >kin  wiih  irrcj^tilar  Ijorrlcrs  and  the  tcnse 
t,  accompanied  by  fcvcr  prc(:e<lcd  by  a  chili,  are  quitc  charac- 
terìstic. 

Treatment.— Aitty  number  of  mcthods  of  treatment  bave  been  intro- 

[duccd.     Mosl  of  thc&c  are  usclcss,  (or  thcy  altcmpt  to  prcvent  the  in- 

fvik^on  of  the  lymphalics  by  the  organismi  by  mcchonical  or  chemicol 

mcans.     Erysipclas  is  a  sclf-limited  discasc  and  the  main  obj<H:t  in  the 

lre;ilnieiil  ì<  to  relieve  the  discomfort  and  maintain  or  inereasc  the  IiK-al 

and  general  resìslancc.    A  vaseline  or  hot  borie  acid  ilrcssing  fuUills 

most  of  the  indicatìons  for  locai  treatment.    The  arm  should  be  kcpt 

at  rest  aod  if  the  patient  is  sufferìn^  from  diabeles  or  nepbritis  such 

rdiscasc  should  rcccivc  appropriate  treatment, 

It  is  not  nece»sary  to  is4)late  these  patients,  for  there  is  no  more 
danger  of  tbeir  canying  ìnfectìon  than  therc  is  in  othcr  inflammatory 
processes.  Due  precaulions  should,  howpver,  be  laken  in  the  dressing 
and  care  of  the  patient  to  preveiit  Ìnfectìon  being  carried  to  otber 
pa  tieni». 

Erysipelotd. — Erysipeloìd  is  an  inflammalory  process  ìnvolvìng  the 

'^skin  which  in  some  vrays  rcscmblcs  erysipelas.     It  was  formerly  called 

rhronic  erysipelas  and  er>*thema  migrans.     Er>-sipeloÌd  is  seen  most 

Irequetrtly  upon  the  fiogers.  devetoping  from  small  wounds.    It  does, 

howe%cr,  ocaisiomdly  dcvelop  ujKin  the  rhceks.  nose  und  ncck. 

The  dìsease  occurs  in  cooks,  butcbers,  tannerà,  tìsb  mongers  and  in 
thosc  engaged  in  opening  oystcrs.  The  handiing  of  decompowng 
material  cWdently  bears  some  relation  to  the  development  of  tht 
ìnfection.  In  almost  ali  cases  a  small  wound  which  h  the  infeclion 
airium  cao  be  demonsLrated. 

Roscnbach  in  1887  isolatcd  a  ctadolhri.x-like  organism  from  some 
'  crn&es  of  ery&Ì|Kloid.  This  organism  wben  injectcd  Ìnto  the  skin  causes 
|sn  mflammatory  rcaction  which  rcscmbles  erysipeloìd  clintcally. 

The  infeclion  usually  begins  with  a.  mìld  burning  and  itching  of  the 
skÌD  unaccompanìcd  by  fcver  or  any  general  reactiun.  The  skin  be- 
comci  swollen.  painful  and  decp  red  in  color.    The  inUammation  gradu- 
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ally  exlends  fnini  the  infertion  ntrìum  towaril  ihc  hand  fToin  thv  ba 
of  the  finger  to  the  neighboring  onc,  the  arca  first  involved  bccomin 
pule.    The  proce»s  nircly  exiends  as  high  as  the  middle  of  the  hand. 
Some  lympliangitis,  whìch  may  be  resistaat  to  treatment,  ii  obscrved 
in  aboiit  io  jkt  rcrit.  of  the  cawrs. 

After  laatìng  a  wcek,  the  indaniniation  uaually  subsides.     Case 
do,  howcvcr,  occur  in  which  the  proccss  continucs  thrcc  or  four  week». 
This  occurs  particularly  whcn  no  active  treatment  has  beeii  institutcd. 

Erysipelas  extends  more  rapidly  thaa  erysipeloid  and  isaccomiianied 
by  general  symploms.  Thtrc  should  noi,  thcrcforc.  he  any  difììcuUy 
indiflerentiatingbctwcen  the  two.  The  redncssasaodated  with  lymph- 
angitis  reticularis  which  also  occurs  upun  the  tingers  has  indìstÌDCt, 
never  sharply  defined,  bordcrs. 

The  treatment  consi&ts  of  immobilization  of  the  fingcrs  fot  a  few 
days  and  the  application  of  a  vaseline  dressing.  The  inflammation 
uàually  subsidcs  rapidly  under  this  treatment.  It  may  recur  if  motion 
is  bcgun  tCHi  early. 

Syphilis. — Primary  syphilitìc  Icsions  ocrur  about  the  naiU  and 
fingcrs  as  the  rcsull  of  infcclion  through  bang  iiails  or  fi»surcs.  Such 
lesions  are  not  infrequently  sccn  in  doctors,  the  infection  occurrìng  after 
examioalions  in  which  lissures  or  denuded  areas  are  exposed  to  syphìlilìi 
'virus  or  after  prìcks  with  nccdlc:<<  ur  <tcÌ9iAors.  suataìned  whilc  operalìng 
upon  sypiiilitìc  paticnts. 

The  initial  lesion  apiH-ars  as  n  hard,  paiole»»,  red,  sharply  delimìtcd, 
round  or  ovai  nodule.  Tt  may  bc  so  small  as  to  attract  little  or  no  at- 
tention.  or  it  may  becomc  as  large  or  larger  than  a  quarter  dollar  or 
shilling.  If  Kecondary  infection  occur»  a  phagadcnic  ulcer  may  develop; 
while  if  the  epidermis  is  cast  off.  an  ulcer  covcrcd  by  a  firmly  adherent 
cru.st  forms.  U  cau^tics  are  appUn)  to  the  le^on,  or  ordinary  cleanlì- 
nes&  i.>i  ob^irved  in  caring  for  it,  an  ulcer  witb  a  hard,  parchmcnt-like 
base  and  slighlly  raiscd,  indurated  borders,  which  are  not  undermìned, 
ly  develop. 

The  Ic^ons  of  the  eruptive  stage  of  s>'phi)is  are  of  but  little  interest 
lo  the  surgeon.  as  thcy  are  must  frequently  seen  and  trcated  by  the 
dermatologi&t.  The  late  cutaneous  mani  festa tions  of  the  discasc  are, 
howevcr,  of  considerable  interest,  bccau^e  of  the  diagnostic  difTicultie» 
offered  by  them  and  bccause  of  theìr  signifìcancc  ìn  the  diagnoàs  of  the 
obscure  Icsions. 

The  gumma  is  a  granuloma  which  may  occur  as  a  single  or  multiple 
Icsion  in  any  tissuc  of  che  body.    Cutaneous  gammata  are  frequenti; 
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met  with  in  ihe  early  stages  of  terliarj'  syphilis.  In  the  severe,  rapifily 
ilcvcloping  forms  o(  syphilìa,  cutaneous  gummala  raay  appcar  during 
the  first  18  montbs  foUowìng  ihc  ìnfcttìon.  Cutuncous  gummata  ap- 
pcar a»  somewhxl  elevalcd.  tirni .  red  nodules,  oftcn  arranged  in  groups, 
T hi-  noduics  in  the  center  of  a  group  may  bccomc  absorbed  or  ulcerate, 
cxtcnsion  taJting  place  from  the  [i«rE|)hery  by  the  forniation  of  ncw 
nwlules.  Il'  Ole  nodiiles  fuse,  a  diffuse  infiltration  of  the  skin.  which  is 
«inicwhat  clcvatcd,  r«l  and  has  scrpigimms  bordt-rs.  dcvtrhips,  A 
sprcadìtig  forni  of  »yphilitir  skin  infiltration  is  not  infiequcntly  observcd 
about  joints  (clbow,  shoulder,  etc). 

The  lesiona  oocurrìng  in  cutaneous  syphìlift  may  be  quite  simìlar 
o  those  (ibscrved  in  lupus.  The  lesions  of  sy])hilis  are.  however,  more 
oftcn  multiple,  occurring  in  many  isuiiitt-d  patrhi-s,  than  are  thosc  of 
lupus,  and  the  destniclion  of  ti^ue  in  syphilitic  Icsìods  is  much  more 
rapid.  A  syphilitic  leàoa  «tenrfs  more  rapidly  ptTiphvraUy  ihan  docs 
a  tuberculous;  bc^idcs,  the  appIc-jcUy-likc  granulation  tlssuc  found  in 
lupus  is  quite  characterìstic.  The  scars  resulting  from  the  healing  of 
an  ordinary  lugms  are  apt  to  be  thick  ami  hyperxmic.  They  are  also 
prone  to  ulcerate.  The  scars  following  the  healing  of  syphilitic  infcc- 
ions  are  whitc,  parchmenl-Uke  and  supplc,  with  but  little  or  no 
ndency  to  break  down. 


Cutsaeoot  Tlibcrcalocii. — The  ikin  of  the  doreum  »f  the  ringcn  ani]  hNnd  is  one  uf  the 
ttvoritc  sita  Itit  (ubrrculnut  infertinnx.  The  untomi ca.1  tubcrcir  (vciriicA  nccrogenìcx) 
ocKunln  [liciaLrtdiinialioldAoruponihcknuckIcsofthoKnhoantipoKd  tocubciculous 
iDtecdoofc  in  kantUinic  iltMaMd  rkaI*  or  pcrformios  AUlop«ÌK.  The  lubcrclo  is  ihus  moftt 
licqurntly  obwTMii  in  buichm,  pAthologitttandcoolu.  ThelcMonuppetmcBi  éaik  rcd, 
loduntHl  nodule  whìch  U  cavcred  bj-  s  comiàcd  fisnmd  q;tidermù  and  a  ytllaw  or  braviti 
ava,  Wbcn  thr  ciufit  ii  rcmovrd  &n  ulcct  ìk  noe  oeceu&rìly  found,  for  the  nodulv  is  usu- 
oUjr  cavenó  by  ■  ftumed  qàdcrnùs.  Usuaily  Ùutt  is  ao  ulccntiun  mkI  iIil-  lyniphaiìcs 
dnialftg  1^  liu  o(  ibe  ksian  %tt  not  «nlarged  unlett  a  wcond^try  infection  hai.  occutred. 
TIk  •nUonàcal  tubercle  ù  chancCcrùcd  by  iti  chroaldty  aod  tcodcnc)'  to  recur.  Ottco, 
homvir.  aftn  iwnialiiiB  for  montbs  iticli  a  letion  diupiiean  KjHinlanrausly  and  on-er 
Mcon. 

Lupu  may  appcar  in  aoumberofdiRcTfnt  forms.  It  isof  sumicalinicmtonly  when 
nkoatioti  Icada  b)  mutHation  of  ihc  finger*  or  hand.  or  Ihr  rrsulling  *cftr  formation  multi 
ka  dippBng  cantnciutes.  Tbc  noD-ukcrslivc  typn  ol  lupus  aie  usuAlly  xea  and  tr«a.tcd 
by  deraaaudofisti.  Lupus  mually  begins  as  a  uodulc  in  the  corium  which  is  sliehtly  raìsed 
abovc  the  krvd  ut  (h«  lutface.  Aa  Ìi  cnlariiic».  ilie  nodule  becomn  more  pronlncot  and 
■■iinin  a  patc  yrilow,  ytllonish  rcd  or  dark  color.  It  n  uaually  soft  and  tender.  Id  the 
be^nafni  tht  nodule  u  uauaUy  single.  MultÌ|ilf  uoduliri  are,  hunevcr.  of  (icqucnt  oecur- 
(OMB.  TbakaioBusuallyealargeìby  Diantìnalcxtruìioa.  If  multiple  nvdule« are  pment, 
ìhnf  Bay  fnw *a  ihal  evemually  tiie  Iniuiu  may  lu.'.unu!  vaiiowi  ahiipe*. 

Tbe  tiltpr»  which  (oim  whcn  the  nodule*  btvak  down  bave  aa  indolcnt  floor,  co\-erc<l  by 
•pplc-jrll] -hke  Eratiiilaliniu  and  more  or  Icit  raÌMd  nutrgini  whirb  mxy  bc  ihiirlcciird  by 
dnqiMnatkiti  or  tiypcrtrophy  of  ihe  qiidcrmiR,  or  pnscnt  a  irarty  appearaace,  il  the  papil- 
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ir  luive  uadcTftofic  li}-|>cnraphy.  AlUioufth  thr  \npin  ulccr  ordltiArlty  doM  not  nlrixl 
decply  Hiiil  involvr  boncs.  joinis  an^l  musclcs.  Ìl  ma)',  wfaen  occunìag  upon  tfae  tund, 
lead  tu  miiiilalinn  ui  the  Jìngctr»  tlupus  muUl&m)  arni  ihr  multlng  *cat  nMygìvc  tiie  t» 
nuricd  anil  (liubting  conlntctum. 

Vemieous  Tubercuioais.— The  handi  ir*  ihe  favorite  iiw  for  tlw  «le^vlopment  at  lUc 
foTia  o[  [ijt)vri.iiki;i?.  Il  follun-3  injuric»  u(  tlic  skìn  in  »hkh  tuberete  badU)  of  Htiict  tkc 
buiRnn  iir  lj(ivin«  tjiie  nrr  cxrrieil  tntu  tbe  hkìn.  I.cxtf  uilc^aii  inlere(tinKni«  "(  ihU  typt 
ai  tubcrculoiis.  obicn-cd  in  Vua  Rergnunn'i  tUnic.  which  loltovrci)  on  injur)-  of  ihi-  bad:  at 
tbt  haiul  nilh  n  milk  pali.  Whcn  fully  (levi:lot>c:[|  the  ic-tion  vi  vetrucout  lubcrculoH* 
appeftrs  fts  n  tAntcvhat  eUvtttMl,  round  or  irrcgiilnr  fluì  inliltralion  et  the  «kin,  «ith 
»  toti|[fa  wariy  turfacc  and  bluinh  bordcn.  U  runt  a  cbronic  courv  witliout  ulccniìng,  tbe 
diseascd  uva  bccoming  as  lame  u  a  sìIvcr  doIUi  or  cven  in  wme  casM  invalvinc  ttae  «idiv 
ilor»um  of  thf  band  «nd  «xicndinjt  nnto  ihr  ^irraim  (Fif .  jrjì. 


t'io.  JJJ. — Vmtucous  lubcrculosìs  of  lh«  slun  of  ba«k  o(  band.    iOt  {ttn^rrain-} 

Clinicat  CmiTie. — Lupus  pursues  a  chruiùc  caurse.  tt  la&ls  [of  a  number  of 
mislinii;  imtmrnt  or  yìcldin^  wilh  ifìlTiculty  Io  the  urne,  rrvurrcnce  uktns  place 
longcr  ur  sitoncr  iaiervals  of  impmvcincnl.  Many  |iaticots  witb  lupus  evcntuaily  dr- 
vdop  tubt^iculosii.  uf  tiie  boncs,  joinli  or  ««cera.  Lupus  mutilans  mmy  dwlroy  the  6iiKcn, 
or  in  hrabii);  m&y  bc  lolloweij  by  »uch  contTaclum  lu  Io  almoit  wholiy  dntroy  ibc  tuuctùs 
of  Uw  finger». 

Trentanni. — Excbàon  U  tbc  trcatmeni  ut  choioe  in  lupi»  involvìng  the  donum  «f  tlie 
band.  Thisshould  b«fnlluvreil  by  skìn  jcrafling,  ihc  Wolf[orpeduncuJ*lrdErait  bciofUMd 
in  CJiMing  ihc  dcfe^  I,  (or  c-pidcimal  KiafU  ra«y  intrifitt  iiilh  Ihv  (unctiun  of  Ihc  tcndou,  or 
caute  contrae  tu  rcs.  Tbc  ìntùioD  ihouid  bc  carricd  ^i  in.  oulsidc  o(  the  Inion.  Vi^icn  (he 
lc«ionì«BiiMll  and  MMtiutrdihat  the  uarwill  not  interferi' withfunclion,  X-raiy  thcrspyuid 
(>thri  l(^t  radtciil  proi'rdutcfr  may  Im' aticmptcd,  biit  txcUli>naccainplUbr«aia«ìai^cMttlng 
what  luay  rrquìrc  moDLhs  for  lek  radicai  pnxcdum. 

BUstomycosta.  — ItlssloinyTo«Ìso(  tliEsliin  uf  Ihe  band,  fomrm  and  am  atay  occur  uà 
totitsry  U-ìtun,  ur  as  a  pait  (A  a  granai  cuiaucvua  bvotvcnicnt.  Many  of  the  emaci  of 
blaUomycoiiii  ihat  bave  been  obMrv«d  hav-e  occumd  in  Chicago  ud  Onnsby  ual»  ibal 
tburity  ù  ■|>p(irently  Ibecenterolinfectaon,  a»  a  majority  of  ibe  caie*,  boih  cuianeous  ami 
•yueinic,  bave  bccn  nbierved  ibcrr. 

Tbc  foUaving  dcfcrìption  ol  (he  orKaxuaoa  of  blailomycoa»  i>  givcn  by  Ornisby  :  The 
aiic  vana  fr«m  s  to  i  j^,  but  many  itmca  ofganiaau  a»  larice  aa  joh  «re  obscived.  Takcn 
aa  a  whalc  Ihc  organiKtri  ù  round  or  «vai  nt  tomru'hAi  irri-ittilar,  aurMundcd  by  a  h()ml^- 
gcncouK,  doubly  roatnined,  refraclik  c>)>i<ulc,  immrdiairly  wilhiii  which  u  a  clcor  Konc^ 
wfailc  ibe  cfQtcr  coniain»  gianuln  of  nrìous  *ixn  and  shapn  and  aomctimcs  a  vacuai 
Hicw  protoptaamìc  inntdc*  are  al  tinkc*  baiophilìc,  at  they  btaln  rtd  wtth  Unoa'a  poi; 
chNtnc  iMiltylcnc  Uue. 
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While  rtMtaseniws  «pare  (ormailon  it  aot  pro\-en  in  thcw  untunitmi,  oiie  inay  o(lco 
•ce  mpturcd  capsuics  and  in  ihc  immc^Iìitlc  nc^bborhood  Email  gmaulci  «mil&t  lo  thote 
witiÙD  the  capftule.  Tbc  organisni  ìs  wcll  seva  in  tnsh  pus  or  t  jssuk:  Diouateil  in  a  io  [irr 
CRII.  mIuiIob  of  poUmÌuri  hydralc  «nd  may  be  oasily  tuùntd  wìtli  any  of  tbc  common 
«oDiac  dyu. 

Blastonjvctce  present  multifarm  cultural  appcaranccì  «lepcDdlng  upon  the  media  uscd 
mkJ  tlw  uiDponturc  al  whkb  tbc)-  art  grown.  Urdinarily  tticy  grour  wdl  in  glj'ccrin  and 
tlwnmìritar.  blood-«cnim-a^r,  and  ui  brotb.  A.  nioi»i,  pasty  growth  occun  oa  i^yccrin- 
«gar  at  raom  temprraturt,  nitli  oidy  moderate  aViial  hyphir.  irliUe  moreaErìal]i>^]idi>rni 
OH  flucow-at^r  and  agai-aKur  ne  rhc  midc  Icmpcraturr.     Ciilluins  bcicìn  ti>  dcvelop  ia 
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Fio.  12Ò. — Hlastomjciiab  oS  «kìa  oa  latcral  aspcct  uf  clbow.    \,OTiaibyJi 


>  lo  14  àtyf,  subculturo  <j*iiaUy  in  ttom  i  lo  5  dayo.  Mycclial  fomution  ì*  nnore 
dani  durine  the  fini  fttr  vrccks  but  Inlcr  biiddinK  forms  occur. 
Chvatl*r  j/lit  Lrti«it. —  Thr  cuuncoii»  Ic^inn  VAtìcs  in  titK  (rom  a  papulo-pu»tille  to  a 
Urge  patL-h  Kveral  inchcs  io  dìamcler  (PÌr.  iib).  Ormsby  gìv»  che  fullow'uix  dc»crì|i- 
liuB  oJ  a  patch  tha  si»  of  a  ùl\-rr  quanir  doUar.  It  is  surroundcd  by  a  bluish-rrd  arrola 
in  wlikb  «naatl  «iltary  abccM3c«,c)iamcicrÌhtJcof  LhedJawK,  arelound.  Thcarcolagradu- 
illy  «lopta  Irom  the  elevaied  patch  tu  Ihe  Dotmal lurroundlngikin  and  t» «boni  14  in.  in 
rtdth.  The  mnìn  pan  o(  the  Inton  d  Hevaud  about  ^  in.  and  thr  lop  0/  ilw  patch  is  muit- 
Ir**  dal.  papdlomattfua  or  vcirticaus,  etimi  covcrcd  or  disdiarKing,  ur  supertkially  ukci- 
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MttA  Pu«  ntajr  bc  K|U<p>h1  (rom  bet«Mii  iht  fMpUlamitous  projectians  u  ia  verruca 
tubriculosÌ6.  The  mÌliary«bBCCMMÌn  ihcsloplnjjtxirder  o(  (he  patch  are  chii7«ct<rìUk  an'l 
vsry  (lom  minuu,  Kucely  vaMe  points  to  leùani  ihe  ùie  o(  a  pinhead.  frooi  whidi  a  mocu- 
purulcnt  nialerlal  can  \>t  obtAineil  and  ir^m  (hì>i  ttiE  orgSDiuni  ckti  br  rtcovercd  in  pure 
culture».  When:  rpjnraiivir  iirutoK»  liaie  o:curred,  a  supecfitlal  Kar  b  (ouoil  which  i» 
uiuatly  «od  and  «noolh,  but  mny  br  imgulBt  and  cotdetl. 

Ctinitijl  C»«'jv.— Cutaneo  US  blatta  m  ve  ^^^i*  b  mually  chronic.  Perìodi  o(  acti^ity 
altr-rnnir  wilh  pcrìndt  (i(  (luincmcr.  The  procut  ul  repuir  muy  becombinrd  vrith  thai  of 
ìntUmmiitory  infìlinttÌDn  nnd  ìnvaiion  ol  unaiTcctcd  areu.  Montgomery  Matrn  tkal  a 
binKk  patch  may  at  onc  limi^  prcMnt  ali  the  itascsof  the  disordcr, -ihawiQX al  the  sanie  lime 
Hcvcral  of  the  fnllovrìiiit  (eaturet;  ihtr  advaitcìnjt  bnrder,  nrw  l<»i.an»  formitiK  ob  old  wafv. 
vcrrucous  i>r  caiiUllorcr>lÌke  Ictiois  in  varìoux  «taficK  of  lìcvclopmcat  or  diMppeannce.  a 
base  io  |)1bc«s  dr)'  and  fiTta  and  in  olhere  iott  and  inliltraitd  wJth  muco-piu.  a  scai  tiuue 
In  pHiL  ihkk  and  Irirgulnr  and  in  \nit  «mooth,  Kuppleand  iioti-atlachnl  to  lhe<tpeperlmim. 

fiHhtiloty  -ttic  mail  market!  paihulaiòcalchangnuccur  in  ilic  upprr  laycr*  ol  tlur<rn- 
rium  and  ih;  rpidermii.  The  itntluni  MalpiRhii  ìs  h>v:rtroph>t<I  and  prolungaCion*  are 
KDt  down  in  dllTercnc  dirctticM»  intu  the  corìum.  MtUaiy  abiceMei  «f  dtSetrnt  t\at» 
devL'Iiip  in  tiiii  layet.  ThMe  abofeMC*  contain  chielly  pulymorithonuclriir  Irukoeyin. 
paiticlct  o(  epiihclial  [!clli,  diiiin  tcgratcd  nuclei  and  débri*  and  the  organtun*  irkìcb  u^iia 
are  found  in  pair».  Thr  cpiihelial  pfblifetntìoa  is  oftcn  maikcd  cootuch  tu  «ukiku  ao 
tbcUonia,  bui  the  cella  do  nut  picrec  the  b^Kment  tnembrane.  PlasiMaad  paat  cella  i 
fouad  io  tlic  discaacd  lìasuo.     TliclattermaycoDtaiaLbcorxBiÙSPL 

DidfttftfM.— CuUneous  bla&tomycoais  has  heen  tnistaken  far  v«mi»iu  tu! 
syphil»and  carcinoma.     In  verrucaustubcrculuiiitlKdonumof  the  band  alane  la  apttsl 
Involvcd,  while  In  blaatomycmia  il  the  tund  ia  infolved,  aibcr  arcai,  «idi  ai  ihc  face  in  t| 
Rcighborhood  of  the  eycJid,  ore  api  to  be  afT(s:tcd.     The  ìoduraied  pearìy  border  of  an  r| 
ihelitiniB  withoiii  inilìaT>'  abKcuo  il  uuially  characlctiftlic  «Mugb  to  enable  aiie  to 
ferenliale  it  from  cuianeaiis  l)la*toniycot!(. 

Potauìiun  indìde  ia  Urge  datesi,  combincd  nith  radiotberBpy,  will  tuuaBy  cure  the  dt 
case.    Tbr  emitc  Inion,  if  localiied,  may  be  cidaed.    AbtccsSB  m|uirt  OFieuinn. 

Sporotrichoda.  — Hnmbur^r  in  iqo  found  ìa  Amerìcaa  liUrature  rcport*  al  at  caar* 
of  HDdoubted  sporotrìchùsii  ai  provrn  by  positive  cultures  whìch  appeutd  daring  lite  ij 
yunfoUou-init  S;1ienk'soii|j^nalpiiblicalÌoa.  In  a(UÌtÌoahe  found  jocafesofbiichly  t>rob- 
able  ftporutriehmis,  tliat  t»,  cura  cUfaically  Identica!  wiih  the  jS  paùtiv*  cases,  btit  «itti  no 
posti  ve  culturei. 

Tbese  cues  vere  dixrìbuLed  in  tbe  rarìous  slates  a«  (utlowi:  a>  lo  North  Dikota.  i} 
in  Kanta»,  5  in  Nebnuka,  3, in  MÌM3urì,  1  in  Nrw  Vurk,  >  la  Miimcaota.  1  in  California,  1  in 
lowa,  i  in  Indiana,  i  in  New  Jer«ey, ^  in  Sauth  I>alu>ta,  i  in  MonUiiui.  1  in  Wiiconiin. 
tn  tbe  repgrt»  in  wUcb  K>ii  mentiontd,  it  ittuted  tbai  jicaaeaoccwrred  in  male* and  ti 
la  (emalcs.  The  yoimgnt  piticnt  wa«  $  years  of  b{b,  the  oldest  70.  Tweniy-wai  mm 
oocufred  in  pcraona  bclirTen  tj  and  4j. 

blfccdoii  acciinred  in  farnirrs  and  farmcrs'  chlldrcn  tiftccn  tintcs;  in  florists  twkc,  and 
once  c»cli  in  an  Iron  iroTket,  a  berry  pìclirr,  a  packcr  in  an  cipMU  comiiiny.  a  houftewift,  a 
•cfaoej  teacber,  a  potato  iiccl:r,  a  woodnun  and  a  soldict.  The  iofcccloD  «ceuirtd  ufwn  iIk 
back  of  (he  hand  &ve  timei.  upao  tbf  indeS'ttnjrer  faur  itmM.  upc>n  the  paini  of  the  haitd 
twKe.  upun  ihe  thumb  t*icr  aiul  once  eairh  u|»n  the  wrist,  arni,  (high,  anterlor  lurface  of 
Icg.  kncc  and  calt. 

'Hie  foUowinjt  rlìnieml  fealurei  aid  in  mtkinx  a  dìaxauib.  Tle  diseaie  occur»  t&  (arrom, 
ttoràt*.  berry  pkkcr^  and  fruii  bandiera.  beinK  tn'J»t  common  between  ibe  6ftccoth  and 
fnnyftltb  yrar».  It  ha»  a  tila»  pttiftA  of  inrubatian,  dei-eloiu  after  an  lajnry  and  b 
chanctctiud  by  a  alovriy  [>r«f;rr«Mve  ìnvolv«in;nt  nf  the  iymphatic  vcawb  in  tbe  emine 
of  wlùch  ihere  devrlnp  unill  hard,  round,  (ubculanetiu*  nndults.  which  lalet  lofira  lo 
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fon»  indoleni  coM  ab«ccucK  nr  uken  (Kig.  317).     NotwUlutaDdtng  the  Ione  l'ounte  of 
ibs  dbcMc  lime  u  link  or  no  paia  or  fcvcr,  and  Ihc  patient'i  hcolih  rcouiinii  ^wA. 

Tìu  dii«aw  lut  X  clinifsl  counc  varyinK  frora  j  «"Mk*  to  tS  nionthA.  There  havr  bwn 
rcporled  ta  ihit  [«uniry  no  cikh  of  lyslcmic  infcclìan 

L        Brurnuna  jtivn  ibr  foIloKing  cla&ùncation  of  the  clinìdl  varìeti«s  o(  ihU  infruinn: 
'        I-  LocalÌMil  sporoirìclio«Ì6  with  «porotrlcliotìi:  chanc»  ani)  ascrndinjc    lvm|ihiingìm 
with  locai  lymphodcnitis. 

r.  DJMcminated  KUnUBalùui  sporotrìcho»»;  multipli:^  lubculaneou»  dimIuIm  bcìng  dÌF- 
inbutol  Ihroughoat  ih*  body  withoul  sj-Hemalk  arranKvmtrDt.  Eaily  tinall,  hard,  pdin- 
leu  tutiod  DUMI»  u)d  Inter  «mail  and  k(i;e  Kilt,  ccld  abtctM.»;  no  ulcuatian. 

j.  Pfaatinimitwl  nlccfaiive  spi>ri>[ri<hoEÌT.  multiple  polymorphic  ulccratioa  simulating 
tabeirdmit.  \viiMIiiif.  l'rihymiitnn-v,  nii.iiit  or  furiLtiiiiliir  li'Viifu  nr.i  L-oml)Ìnalii>n  «(  ihcK. 


O  t«'t^   A 


'h**^ 


FiC.  sii- — Sparothiìcotà  a(  Ma  on  duiutin  of  haad.    {Ormsby.) 


^  CUTWUtancuus  sporotrìch^sh  wiih  luc«JlulÌon  iti  mu«iUB  mcmbrancs.  miiKcIcJi 
'Immci,  foinis,  ej'f.  synovbl  mctnbnnet.  kidney  Ione  cut)  a.nd  lunga  (two  can»), 

rrt-atmmt.  —  Br<ititiiintt  buma  u]>  the  Irealmml  a»  (ollows:  ru[aMÌum  iodidc  ihouid  bc 

td  In  tntm.iin|!  do«n,  ai  mudi  a»  d  ^m.  ur  evcn  mute  lirinu  givi-n  in  h  day. 

;  locai  IciionsiliouItlbcdrriBed  with  a  vcakiiKliaindidsolalion  [walcis^ogni,.  |>oia>>f4iim 

FioifiiI  IO  Km-,  iodin  t  kid.).     Tini-ture  irf  indin  «hnuM  bc  pnintcd  on  ihe  ulceraicd  mai. 

'  Twlangatlow o(  treatment  for  a  tnoath  aft«t  «implcte  appareni  recovery  1*  rtwciury  topic- 

wcBt  rriapaes  and  recurtencc*- 

BoOroffljrcesi*.— ,A  Icw  nnw»  of  thì»  prruliar  infcction  haiir  bfcn  obitrvfd  in  man. 
The  diicatc  it  frc)ucnily  abfcrx'rd  upon  ihr  Kc-llic*  til  iiont^  and  iwfics,  Puncct  and  Dario 
lift  rrpprtcd  four  caacs.  Io  Ihrcc  of  llicsc  the  Icùod  uccurtcd  uiKin  tilt  lÌDKcn  and  in  onc 
npos  tlic  ikin  covcrinz  the  »bouldcr.  Thtte  l«iÌons  wtn  identica!  in  apptannce  with  thoH! 
wUch  arf  al  lime»  ol>Mrvcd  upon  the  beltir»  o(  Iiotm»  fulluwint;  ciulration. 

The  Infecino  Is  cbarulerlicd  by  the  developtnent  of  ntuUiroom-Ilke,  tileeding  granu- 
lonau  im  ilic  Mn,  in  whkk  are  found  grapt-liltc  or  mulberry-likc  grnupa  of  cocrì,  whtch 
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oppuently  «annoi  be  itìBttttttiAUé  (rom  Uic  aUphylococcas  aureus.  'IbtM  granulanu: 
arr  conliiKd  to  the  »kin.  A»  thcy  blrcd  ta«ily  th«y  Bwjr  be  confuned  with  angioiius  whii 
u«  (requently  pettunndiilcil  *nil  smnil. 

The  groinhn  can  nuàly  Iiecxcùcd,  for  lIicyareci(iiifiii«llathe»ktDan<l<la  net  invade  tlie 
dee  per  tÌMUcs. 

Osteomyelitjs. — Oslcwmyelitis  is  an  infiamma. tory  procws  nf  bonfr 
due  to  invasion  o(  the  bone  by  pathogcnic  microòrganisms.  Infcction 
of  bone  may  (Kcur  in  tliffcrenl  wiiys.  Osteomyelilis  developiriR  wilhuu 
direct  infcction  must  bc  regardcd  asof  hcmatogcnousorigin.  bactcrìal  or 
infvctcd  emboli  bt-ing  cami^d  ìii  tbe  blood  f  rom  «ome  prìmary  inflammi- 
tory  focus  and  dcposited  in  the  bone  wherc  thcy  lodge  owing  tu  |>cculi- 
aiilies  in  the  arrangement  of  tapillaries.  or  hecause  a  favorable  soil  for 
their  growth  hjis  been  jjrovidnl  l)y  trauma,  cxposure  to  the  cold..  ur  som*; 
othcr  factor  which  has  rcduccd  the  rtsislance  uf  the  tìssucs. 

l'he  bonesof  the  upper  extremity  are  not  involved  ns  frcquently  ut 
are  those  of  the  lowcr,  as  the  statistica  publishcd  by  Trendcl  in  1904 
from  von  Bruna'  Clinic  indicate.    His  rqiort  deiils  with  1379  osteo- 
myelitìc  fod  obscrved  in  105S  patients.    EIcven  Imndred  and  tcn  of  I 
foci  occurrcd  in  long  hollow  boncs,  whilc  lùg  occurrcd  in  5hort  ila 
ones. 

The  long  holtow  boncs  werc  involved  in  the  (uUowing  ordcr 
frequency: 


M 


H 


Fcmur 

libili 

tlumcru*. . 
Kvliui  . . 
Fibula 
L'Ida. 


(38  lira».. 

.(86  ti  Dica 

loj  limo  , 
4Ì  tìrae».- 
36  ti  mei  - 
35  lima.. 


45.8  perenti. 
,u-8  ptf  wol, 

y.j  prt  cent- 

3.^  per  cent. 

3.1  per  c«ot. 

3.1  i«r  rem. 


It  will  be  seen  from  these  ^tatistìcs  that  the  bones  of  the  upper 
tremity  are  far  le«5  frcquently  involved  in  an  o&teomyelitic  process, 
than  a.re  Ihose  of  the  tower.  anci  ihat  the  discasvis  more  common  in  the 
humcrus  than  in  the  radius  and  ulna. 

Eliolagy.— The  csscnlial  fat  tor  in  the  dcvclopmcnt  of  osteomyclitia' 
is  thcdcposìtionand  multiplìcationof  bacteria  in  the  bone.  Thesemost 
bc  virtilciit  cnough  to  overcume  the  bactericidal  action  of  the  tissue 
fluids,  or  the  resistance  of  the  tis<iues  in  which  thcy  are  dcposited  must 
be  so  reduced  by  trauma,  exposure  to  cold.  etc.  ihat  their  growth  is 
favored.  In  most  cascs  of  osteumyctilis  some  clìological  factor  which 
tcnds  to  reduce  the  general  or  locai  resistancc  cai)  bc  clicited  if  a  carcful 
hiàtory  h  tuken. 

The  anatomical  arrangement  of  the  blood-vcssels  in  the  mctaphysis 
of  the  long  bones,  whereosteomyelitjc  foci  are  mosl  common,  fnvors  the 
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Il  of  batteria.  The  niechanical  conditions  found  in  the  tpì- 
phy&cal  zym:  of  growìng  boiics  favor  thtr  dcposìtion  and  rcU-nlÌoD  ot 
l>acteria,  (or  therc  is  in  this  zone  a  phyftiolofpral  hypcr^emìa  with  -ilnwing 
of  the  blood  strcam  and  pecuiiar  arrangement  of  the  smaller  blood- 
vessels  ami  capillare'  l(H)ps  whirh  pass  clown  inlo  the  |>rìn;ary  mvdullary 

Cces  of  the  cpiphyscal  cartilagc. 
The  staphylococcus  pyogeots  aureus  is  the  organiinn  wliich  is  most 
[uently  found  in  case»  of  suppurative  ostcomyclitis.  This  is  due  to 
the  (rcqucnt  «xciimrnte  o[  suppurative  Icsions  in  which  the  staph- 
yl04X)Ccu.s  aureus  is  ihc  exdting  organìsm.  It  is  the  organiiun  which  ìa 
common  in  furunculosìs  and  il  is  noi  al  ali  unusuiil  to  find,  in  takinga 
clinica]  hislory  o(  a  case  of  acute  osleomyelitis.  ihat  the  process  in  the 
bone  has  bcen  prcccdcd  a  (cw  days  by  a  furuntlc.  from  which  the  organ- 
Isins  wcre  carnet!  Inlo  the  blood  to  be  deposìled  ìn  the  bone. 

The  growth  of  ihe  staphylococcus  in  groups  favors  rctenlion  in  the 
mctaphyseal  bloo<l-vessels,  whcreconiiitiuns  are  provided  whìfh  favor 
the  occluBion  of  vessels  by  such  groups  of  organisms.  This  tendency  lo 
grow  in  duslcrs  or  groups  may  esplain  to  some  exlcnt,  also,  why  the 
staphylococcus  is  the  organism  most  commonly  found.  The  strepto- 
CDccushas  bfcn  found  in  a  fewcases,  and  insomecascsthepneumococcus 
haa  been  isolated.  The  clinical  course  and  the  pathologiral  findings  in 
tbose  cases  in  which  these  organisms  have  been  found  bave  not  been 
distinctive  cnough  to  enable  one  lo  dilTerentiale  tbu  ohteomyelitis  due 
to  them  (lom  that  due  to  the  staphylococcus.  They  bave,  howcver, 
some  intcresting  clinical  feature^  whicH  will  be  con^dered  later.  The 
typhoid  bacillus  is  not  infrequently  found  in  suppurative  processesi  in 
bone:,  ihe  rìbs  and  stemunn  beìng  the  favorite  site»  for  the  Icsions  cau&ed 
by  ifais  urganism.  The  bone»  of  the  upper  extremìty  are  but  rarety 
involved  in  this  lypc  of  infection. 

The  organbm&  abovc  mentioncd  are  the  ones  most  commonly  found 
in  osteomyelitis,  but  cases  are  occasionally  rcported  in  which  the  hacìllus 
of  Frìedlànder.  the  colon  bacillus  and  even  the  gonococcus  bave  been 
found.  Osteorayelitis  is  not,  therefore.  to  be  regarded  as  a  specific 
dtsease,  as  it  may  be  caused  by  any  one  of  a  number  of  dillerent  organisms 
provided  they  are  able  to  overcome  the  bactericidal  properliesof  the 
ttutic  fluids.  Wben  the  dlsease  has  developed  tberc  are  no  specific 
diolcal  features  which  enable  onc  to  determine  the  nature  of  the 
infectìng  organism. 

Osteamyelili.4  is  a  disease  of  llic  young,  being  must  common  ìn 
chìldren  and  young  aduits,  in  whom  the  growth  of  the  bones  is  most 
ti 
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active.  The  <lÌ£eiL5e  is,  hovever,  oot  infrequently  met  wìth  in  adulta 
and  may  occur  in  the  agcd.  About  one-bal(  of  the  cascs  are  said 
to  occur  between  the  thìrtcenth  and  seventeenth  years.  Th«  dìsea»e  U 
aboul  thrce  times  more  common  in  the  male  thau  female  sex,  the  forroer 
bcìng  more  frcquently  subjcct  to  lesiona  Irom  which  cirganìsms  gain 
access  lo  the  blood,  and  to  trauma  and  exposure  to  cold  which  may 
reduce  the  locai  rcastance  of  the  tissues. 

Trauma  uiidoubtedly  plays  an  important  rfile  in  reducing  the  locai 
rc«istancc  of  the  tissues.  This  has  becn  provcn  by  cUnical  obsen'ations 
and  experimental  work.  Ullmann  has  shown  ihat  suppurative  proc- 
e*scs  wìll  devdop  at  the  scat  of  fractures  or  contusions  whcn  cuUures 
«f  \'ìru!cnt  organisms  have  bcen  ìnjccted  intravwioualy  at  ihc  tJmc 
the  trauma  was  produced  or  somewhat  later.  Exposurc  to  cold  s««n]s 
to  bave  a  definite  effecl  in  lowcring  resistance,  for  frcquently  in  elicìtiog 
a  history  in  a  rase  of  osteomyelitis,  a  direct  rclalionsfiip  between 
cxposurc  to  cold  and  the  onset  of  the  disease  can  be  elicited. 

Ostcomyelitis  occurring  durìng  or  subscquent  to  infectious  di»cases 
may  bc  due  to  the  specilic  organism  of  the  discasc.  or  to  a  sccondary  in- 
firetion.  Wben  a  seeond^iry  bone  infection  occurs  in  the»e  cases,  it  ìs 
gencrally  due  to  the  lowering  of  roùstancc  causcd  by  the  primary  infcc- 
tioD.  Most  cases  of  osteomyclitis  occurrìng  durìng  typhoid  are  due 
to  the  typhoid  organism,  but  ihere  are  otber  ca^es  in  which  the  osteo- 
myclitis is  causcd  by  a  staphylococcus  or  streptococcus  which  hi 
guincd  access  to  the  circulation  ihrough  the  inteatinal  ulcers. 

Paihology.- ~.\cìxte  suppurative  osteomyclitis  in  nearly  ali  instane 
begin»  in  the  diaphyses  of  long  bones  near  the  epiphyseal  cnrtìlagé 
As  the  infection  di-velnps,  il  may  spread  in  different  wa>'s.  The  marrol 
cclls  are  killcd  by  the  organisms  and  the  process  cxlcnds  along  the 
Haveraian  canab,  the  vc&seLs  of  which  beconie  closed  by  tbrombi.  An 
infarcì  of  the  discascd  bone  thcn  dcvclops  und  the  intlammatory  process 
exteuds  lo  the  perìosteum,  whicb  becomes  raì:^  from  the  subjacent 
bone,  a  subpcrioslcal  absccss  forming.  li  thì&  abscefts  breaks  through 
the  perìositeum,  a  suhmuscular  or  subaponeurolìc  abf^ce^  is  formed. 

In  olher  in:ttances  Uic  inllammalory  process  cxtcnds  lo  the  marrow 
cavily  along  which  il  Iruvels  so  Ihal,  within  a  few  bours,  the  proccsi 
may  involve  the  entire  shnfl  of  the  bone,  ha^nng  spread  from  one 
epiphyseal  cartilage  lo  ihe  othcr.  Whcn  the  mnrrow  tavity  i»  cxposed 
in  Buch  a  cxse.  a  mottled  tissue  isfound.  green  areasof  necrotic  marrow, 
yellowish  areas  of  suppuration  and  injected  hemorrhagic  areas  being 
ìntcrminglcd.    The  shaft  of  the  bone  becomes  necrotic  and  scparated 
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rom  the  perìosteum  which  is  raisetl  by  a  layer  of  pus.  to  Form  a  seques- 
Lrum.  Such  a  M:quc:i1rum  comprì^ùitg  the  cntirc  sliiift  ts  caUed  a  total 
sequestrum. 

The  cortex  ct{  tbc  bone,  if  cxposcd  early,  after  having  been  stripped 
(  its  perìostcum  appears  whitc  and  has  a  lustcr     Latcr  il  may  become 
of  a  dead  white  color  or  after  rcmaining  some  tìme  as  a  sequestrutn  it 
may  bccome  brown  or  blat'k.  in  color, 

An  inflammatory  process  situated  as  near  the  cpiphyscal  cartilagc 

the  osteomyclitic  focus  usually  is.  may  sprv-aU  along  the  surfuce  and 
cause  scparatìon  of  the  cpiphysìs,  which  is  one  of  the  complicationa 
of  thh  disease. 

The  si2e  of  the  sequi'Btrum  naturally  varies  widely  in  different  cases. 
Whcn  the  inflammatory  proccss  has  been  drcumscrìbed.  and  has  «x- 
tended  outward  to  the  perìostcum,  without  strìpping  the  latter  from  the 
cortical  b*>nc  lo  any  grcat  cxlcnt  the  sequcstrum  may  be  vcr>'  small, 
^while  in  those  cases  in  wKich  a  medultary  phiegmon  hasdeveloped,  the 
tire  shaft  of  the  bone  from  one  cpiphj*scal  cartilagc  to  the  other  will 
ime  necrotic.  When  the  ìnfìammalor}*  process  is  not  so  extensivc, 
a  panial  necroais  of  the  shafi  results,  the  dead  cortical  bone  being 
scparalcd  front  the  hcallhy  bone  by  a  line  of  dcmarcation  formed  by 
granulation  tis&ue.  Ceatral  and  total  sequestra  of  ihe  diaphysi»  are 
usually  tubuiar  or  cyhndricat,  whilc  cortìcal  sequestra  rcsemblc  dìscs 
or  chips. 

The  time  required  for  the  separalion  of  the  scqueslrum  varies  with 

amount  of  bone  which  has  bccome  necrotic  and  the  rapidity  with 
which  the  reparalivc  process  goes  on.  SLx  months  or  more  may  be  re- 
quired for  the  complete  scquestralìon  of  a  largc  piece  of  dead  bone,  whilc 
in  those  cascd  in  which  the  sequestrum  i$  small  and  superficial,  the  dead 
piece  of  bone  may  be  so  completcly  separated  that  it  is  discbargcd  whcn 
the  subperiosteal  or  subaiKincurolic  abstess  is  opened  soon  after  the 
beginning  o(  the  discasc.  A  very  small  scqueslrum,  eapecially  when 
(ormed  from  spongy  bone  may,  if  not  remuved,  be  destroyed  by  granula- 
tion  tissuc.  This,  howcvcr,  is  the  cxccption  and  a  .sequestrum  even 
when  verj-  small  will  kcep  up  a  discharging  sinus  uniess  rcmovcd  or 
diacharged  spontancously. 

Whilc  drstructive  proccsses  are  going  on  and  Icading  to  necrosU 

I  a  part,  or  ali  of  the  corlìcal  bone,  re|>arative  processe^  occur  in  the 

rioetcum  and  cndostcum.    The  perìo&tcum  takcs  a  very  activc  part 

in  the  formation  of  a  granulaLÌon  tìssue  surruunding  the  dead  bone 

This  newiy  formed  tissue  which  dcvclops  from  the  perìostcum  in  the 
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FH.  atS. — (Mcotnyelitb  al  the  humtruK  in  a  boy  a^ed  ti.  A.  lavoJucrum,  cTtcDiliu 
kAlfway  dovn  the  iludt;  S,  ntnunìntTa,  llal.  diiilc  shatiei).  At  opcratìoii  acvcral  inuU 
chipi  ot  bone  wen  removed  frum  llic  posilion  iniliinlcu  t>y  B.  Toc  K"*t(r  uart  oi  tl>« 
thalt  wu  bIìvc,  althuugh  ihc  X-ray  might  indkntr  ihnt  Miqiirttiallon   woulil  bc  moni 

ing  a  vascular  irrcgular  mass  of  ruthcr  friubk-  ti^suc.     Often,  ils  cari] 
as  a  vreck  after  the  beKÌnnìnK  of  the  inHammatory  proccss,  delicate 


Kic  930. — Oacumyclilia  oi  ilialt  of  radius  &buwiiig  thkkcncd  ìticKular  shif  l  uni  tequee- 
tntm  projcctingoutward.    (P^tt.) 

The  invotucnim  passesoverai  bulh  i-mlsof  thf  «.'questrum  lo  the healthjj 
bone,  gradually  bcconiìng  cuntinuDU»  with  the  pcrimteum  ur  the  «ame 
Asclerotic  proccss  occurs  about  buncabsccsscs,  ìn  whichitodc&nìte 
scqucslrum  is  [ound  .imi  may  extend  for  a  con»tdcmble  dislance  into 
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^e  bonr  surrounding  a  v«ry  small  absce$»  cuvìty,  »o  Lh.it  in  mnny 
Ì5CS  un  absccss  containìng  but  a  few  drops  nf  pus  vili  bc  surroundcd  by 
a  thick  capsule  of  hard,  ebumated  bone.  In  the  sclerotic  forms  of 
oslcomyclitis.  such  as  bave  been  described  by  Clarré.  ibis  newly  formed 
cbumatcd  iKinc  niay  cncroach  upon  and  gradually  obliterate  the  marrow 
cavìly,  aad  a  lur^e  pari  of  the  bone;  or  the  eads  of  il  tnay  be  convcrtcd 
Into  a  solìd  mass  with  no  marrow  cavìty,  Abscesscs,  small  islands  of 
^Tflnulatìon  tissue  enclojing  a  small  centrai  sequeslrum,  may be  found 
surrounded  by  Ihis  sclerotic  bone, 

I  The  clinica]  course  of  ostt-omyclitis  of  the  bones  of  the  upper  cn- 
tremity  docs  not  differ  from  Ihat  of  osteomyclitia  pccurring  in  othcr 
bone».  The  foci  atc  found  must  (rcqucntly  in  ihc  upper  end  of  the 
humerus  and  in  the  lowcr  end  of  the  radius,  the  ostcomyclìu»  associatcd 
wiih  osteal  felons  being  eicluded.  The  clinica]  picture  and  courae 
difTer  widcly  in  dìfferenl  caacs  dependinH  upon  the  virulencc  of  the 
batteria,  the  susccplibility  of  the  palient.  the  location  of  the  primary 
focus  and  the  direction  in  which  the  inflammaLory  process  exti-nds. 
The  discasc  usuaJly  has  an  acute  onset,  with  or  without  a  chili. 
te  pattenl  compluins  of  severe  agonizing  ttirobbing  pain  in  the  ex- 
ircmity.  In  many  instances  the  pain  is  so  severe  that  it  is  difficult  for 
(he  palient  to  designate  its  exact  location.  The  inflammaton' process 
ia  tindcr  Icnsion  and  ihere  ìa  rapid  alworption  of  loxic  maliTÌals.  The 
tcroperature  is  high,  rcaching  103°  or  104°!-'.  with  but  little  morning 
remUsion.  Thcre  is  a  leucocytosis,  the  white  cells  numberìng  ali  the 
I  way  from  15  to  30,000.  The  face  is  flushcd  and  has  an  cxprcsaon  of 
'     pain;  the  tongue  is  coaled  and  tremulou>  atid  a  mild  delirium  indicates 

Ithe  general  rcaction  lo  the  absorption  of  toxins. 
I    Movemenls  of  the  joints  are  usually  not  patnfut  in  the  carly  stagcs, 
»ti(  percussion  of  the  bone  iocreases  the  pain.     Soon  ihere  developa 
I.  deiinite  localized  poiiit  of  tcndcmcss  over  the  inflamcd  arca,  whìch  Ìs 
one  of  the  early  and  most  vaiuahle  dÌagno3tic  sìgns.     In  a  few  hoursor 
days,  varying  in  different  cases  and  dcpending  upon  faclors  already 
mentioned,  a  swelling  of  the  affccled  part  develops.    This  swelling  is 
usually  coincidcnt  with  the  formation  of  a  subperiosleal  abscess  or  the 
ruplure  of  such  an  obscc^s  into  the  submuscular   or   subaponcu rotte 
spaces.     The  symptoms  may  improve  somewhat  when  this  occurs,  for 
^Ihe  inflammatory  products  are  no  longcr  under  as  grcat  tension. 
^È     In  most  cases  the  diaitnosis  can  be  made  without  much  difliculty. 
^B*bc  acute  onsct  with  severe  paia,  and  the  localized  point  of  tcnderness 
^Tje  quilc  charactcriatic.     It  shouid  bc  rcmcmbcrcd  loo  that  ostco- 
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myclitìs  ìs  common  in  children  an<l  young  adulls.  Formerly  many 
cases  of  osteomyelitìs  wcre  regarded  as  rheumatism,  but  such  errors  in 
dÌagno»s  shcmM  be  rathrr  asily  avoidcd,  as  rhcumatiiun  ù  uiiuany  a 
po!yarticiiIar  affair  and  the  changcs  are  conlìned  to  the  joints.  The 
diaj^nosi*  may  be  diflicutl  wheti  absorptìon  ìs  so  rapid  ibal  ih*-  jwUent 
is  duUcd  mcntally  or  delirious  so  that  a  histon'  cannot  bc  ciìcited,  oi 
any  accurate  information  given  eoncerning  the  localizalion  of  the  p&in. 

The  most  importanl  sign  whìch  aids  in  early  delerminaiìon  of  the 
situalion  of  the  inSammatory  focus  h  the  Iccalized  point  of  tendemess. 
An  X-ray  examinatjon  ìs  Qot  of  much  servite,  for  I  bave  examìoed 
severul  early  cascs.  and  il  is  only  at  the  end  of  a  week  or  latcr  that 
changes  have  occurred  which  ■can  be  demonàtrate<l  witli  the  X-ray. 
In  performìng  an  early  opcration.  we  must  rcly  upon  the  localiz«d 
point  of  temlemess  to  indirate  the  position  of  the  inflammatory  focus. 

Strcptacoccic  and  Pneumotofcic  Osleomyelilis.- — Il  has  been  pre* 
viously  statcd  ihal  the  symploms  and  clinira!  coursc  of  the  ditTcrcnt 
forms  of  oìitcomyelitis  give  no  ìndication  as  to  the  nature  of  the  infect- 
ing  organism. 

Osteumyelitis  due  to  the  streptncorcuft  and  pneumococcus  have. 
however,  some  peculiar  features  wliich  demand  e&pedal  attention.  In 
iSq8  Lexer  publi^hcd  an  artìclc  dealing  with  some  cast»  of  slrcplococctu 
osteomyclitis  which  had  bccn  carcfully  studied  clinìcally  and  hactcrìo- 
Ktgically.  The  mosl  linking  faels  werc  the  early  age  at  whìch  ihU 
typc  of  ostcomyelitis  dcvcloped.  the  diacase  occurrìng  in  childrcn 
tween  three  wceks  and  two  years  of  age,  ami  the  fact  that  the  inflam- 
matury  proceas.  situated  in  the  lypical  pu^tiun  in  thi*  shafl,  remainetl 
ralher  dcfinìtcly  localized  but  was  frcqucntJy  associated  with  a  suppura- 
tive arthrìtis,  or  a  para-arlicular  phlegmon  whieh  caused  little  or  no 
dcstruction  of  ihc  tissucs  cntcring  into  the  formation  of  the  j<MnL 
Theinflammalory  proce^scaused  by  iheslreptococcushas  less  tendency 
to  spread  along  the  cpiphy&eal  carlitage  and  to  cause  a  scparalion 
the  epiph>"SÌs  ihan  that  due  to  the  slaphylococcus. 

The  relation  hctwccn  slreplococcic  osteomyclitis  and  acute  su 
purative  arthrìtis  occurrìng  in  young  chikircn  is  intcrcsting.  Kra 
wa»  the  Urst  to  draw  attention  to  the  fact  that  the  acute  suppurative 
synovitis  occurrìng  in  children  was  due  io  the  st  rcptococcus.  In  oises 
in  which  the  joint  it;  incised  early  the  synovia  has  the  consìstcnry  o( 
tbick  nasal  mucus,  is  glossy  in  appearance  and  covered  with  streaks 
of  thick  yellow  pus. 

Lannelongue  betieved  ihai  these  cases  of  streplococcìc  arthritis 
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irring  in  chihlren  vere  sccondary  tu  oslcornvetilic  foci  vìàch  were 
overlooltcd.  This  \icw  is  probably  not  corrccl,  for  cascs  of  suppurative 
arthrìtts  <lue  to  the  slreptococcus  are  o1iserv«d  in  which  ihe  lesion  heal? 
rapidly  without  impairmont  of  funrlion  o£  the  joint  after  simple  ìnci&ion. 
II  ihere  were  a  bone  focus  in  such  cases,  it  is  not  probablc  that  the  in- 
tlammaloo'  process  would  subsìde  so  ra))id]y  after  simplv  ind<.ìon,  no 
attempi  having  bccn  madc  to  locate  or  removc  an  ostcal  focus. 

Pneumococcic  ostcomyelìti*  is  much  less  common  than  streptococcic 
ostcomycUtiB. 

Complieatums. —Sponi&neoìii  fractures  of  the  bone»  of  the  upper 
extrcmity  in  cases  of  osteorayelilis  aro  rare.  Funke  rcports  bui  one 
case  of  palhological  fracturc  of  the  humenis  in  46  cascs.  The  relative 
infrequency  of  pathological  fracturc  is  probably  due  to  the  fact  Ihat 
the  parts  are  wcll  protcctcd  whilc  the  patìcnt  is  in  bcd  and  if  up  and 
about,  a  sling  or  protectìve  dressjng  is  usually  worn.  Pathological 
tracture  is  observed  in  cases  o(  total  nccrosis,  whcn  the  dead  shaft  may 
be  broken  before  the  involucrum  is  formed.  In  other  cases  a  weak 
involucnim  bas  bcen  formed  bui  passive  motion  is  begun  early  to  prc- 
vent  or  corrcct  a  librous  ankylosis  and  the  involucrum  whìch  is  but 
poorly  developed  is  fractured.  Spnntaneous  fracturc  of  the  upper  end 
of  the  humiTUs  h  more  common  than  ihal  of  any  of  the  other  bones  of 
the  upper  cxlremity. 

Separation  of  the  upper  epÌphy»Ì3  of  the  humerus  was  observed  by 
Trcndcl  in  thrcc  cases  of  osteomyclilis  of  ihc  humerus. 

Spontancous  fracturc  and  epiphy&ea)  separatioit  usualty  dclays  the 
rcparative  proccss  and  ma.y  lead  lo  shortenlnp  of  the  cxtremily.  In 
tbose  cascs  in  which  fracturc  has  occurred  after  the  involucrum  is  fairly 
wdl  formed.  the  sequestnim  shouEd  be  removed.  and  the  ordinary 
drc*sinR  fot  fracture  .sliould  be  api>lied,  provision  being  madc  for  drcss- 
ìng  the  wound.  As  raenlioncd  above.  some  of  thesc  fractures  occur 
rather  late  when  passive  motion  is  instituled  lo  overcome  a  fibrous 
ankylosis. 

itnoltemtrnl  of  Adjaetnl  /«(«/.— Arthritis  is  a  common  complication 
of  ao  osteomyelilis  invuKnng  the  extremìty  of  a  bone.  This  arlhrìlis 
is  tLsually  not  suppurative  in  character.  An  eflusion  is  pourcd  intuthe 
joint  and  a  position  of  ihe  joint  is  assumed  which  ìf  not  correctcd  Icads 
lo  conlracturcs  which  may  be  difficult  to  corrcct  later.  Trendel's 
fltati»tics  show  that  among  180  cases  of  osleomyelitìs  involving  the 
humenis,  radius  and  ulna,  some  permanent  disturbancc  of  joint  func- 
tioo  wa&  ol>servrd  in  83  cases  or  practìcally  one-half. 
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Trtaltmeml. — The  treatment  will  be  conìùdered  under  Iwo  head»; 
(il  that  cmploycd  in  Ihe  acute  stage;  (j)  that  employctl  in  the  chronic. 

Th»f  treìtmeai  io  bc  instiiuted  in  the  acute  stage  of  osteomyelitìs 
h  thr  same  as  that  employciì  for  suppurative  processes  in  any  of  the 
otht't  tissuc5  or  the  botly.  A*  soon  as  a  liiagnusis  o(  acute  ostcomyclitis 
ìs  matfe,  an  opcration  whicb  should  provtde  for  frce  escape  of  pus  and 
good  dnùoiaf^  of  the  inarrow  cavity  is  indicaled.  Two  types  of  opcra- 
U*>n  haw  hetftì  cmployed:  (i)  simplc  incision  with  removal  of  a  portion 
ul  the  i.\irtex  lo  proviile  for  dralnage;  and  (2)  excision  of  a  large  picce 
vi  binvt  with  trnioval  of  the  dìseased  marraw  by  a  sliarp  siHKtn.  The 
mSAUul  opt-ralìon  was  pcrformeil  with  the  idea  of  rcmoving  ali  of  the 
imtcvtnl  nuttcritil  ai  once  in  the  hope  of  lessening  the  general  reaction 
4UmI  tuvvrntìnn;  extcnstve  necrosis.  ExpericRcc  has  shown,  however, 
Ihàt  ihU  extensìve  operation,  associateti  with  a  higher  mortality  than 
MÌinpJc  ìiki'i'*Ìon,  dtvK  not  immediately  lessen  the  general  rcaction.  neilher 
OuM  il  il)  ali  instanccs  Ic^^cn  the  amount  of  nccmsìs;  for  this  reason  il 
ìuu  uni  bevo  f[«ncTalIy  accepted,  although  employed  al  the  present  lime 
by  ik>iuv  wry  vapable  surgcons.  More  or  less  of  the  cndostcum  Ìr  de- 
,(..,,  „i  i,y  thcìnflaniinatory  proceas  and  curetting  removes  more  oE  it, 
I ,.  -  uixtos.is  of  the  inncr  laycrs  of  the  cortcx. 

tu  prrKxiuìiig  the  first  operation  an  attempi  should  be  made  to 
»  .  '1.  inasioii  ihrough  intcrmuscular  planes  in  reachìng  the  bone. 
I  tlionof  the  focus  in  thcearly  ca&vs  must  be  dcpcndcnt  upon 

I  )Hiìnt  of  Icnderness,  for  in  the  very  early  caaes,  as  prc- 
vu<u«l\  titviilt4tni,-<l.  the  X-ray  gives  little  or  no  aìd  becausc  changes 
)i>tv^'  iu>l  lalki'n  place  in  the  l>ane  whìth  permit  of  dìfTerentiation. 
\VUi.u  Khv  U>iie  i«  exiwsed.  a  piece  of  cortex  is  removed  with  chisel  or 
teWUuo  Kuttii'tcnt  to  cx|ìosc  the  diseased  marrow.  If  liquefactìoo  of 
y  ■  .    '■*.%■*  iHvurre<l,  pus  upon  which  float  oil  droplets  will  cscai». 

)  -  V  l'vs  ihc  marrow  may  appear  necrotic,  no  pus  cscaping, 

t.  I  ifii  li,ts  not  occurrcd.    It  should  be  remembered  that 

fHìQ  the  marrow  cavity  communicaie  freely  and  that 
^  \  oponing  in  the  cortex  will  drain  quite  a  largc  part  of 

^S,.  'IV      U  the  operation  i&  perfomicd  early  enough  to 

Mf^^m,    ■  '^u^l,  regeneration  withuut  scquestrum  formatìon 

^,     ,  1»  the  rxception,  for  usually  a  se<iuestruin  u  found 

^,  K'movcd. 

o  aa%  Iteen  established  eitber  by  o}>eration  or  spon-j 

...t  tti»  )u\wru  in  the  bone  has  bccome  limìted,  the  diìiease] 
.,v,  ft  MityMHtv  ktr  chronic  stage.    Discharging  sùnuscs  are  prcs- , 
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leading  down  to  the  scqucsirum  whicli  is  surrountied  by  prolifera ttiiK 
onv.  In  sunic  of  thosc  cascs  only  a  pan  of  the  cortcx  bus  bccome 
necrolic,  and  at  operalion  a  sliver  of  bone  is  (i>und  lyìng  upon  a  bed  of 
grtuiutation  tissue.  In  most  of  Ihc  cascs,  howcvcr,  the  nccrosis  ìnvolvcs 
e  entire  thìckness  of  the  cortcx. 

The  tiroe  at  which  the  sequestrum  sliouid  be  removed  dcpends  upon 
whclhcr  the  proli fcrating,  but  plastic  pcriostcura,  has  support  from  a 
nejghborinR  bone,  which  splinls,  aa  it  were,  the  poorly  developed  in- 
volucrum  whtn  the  sequestrum  ìs  rcmovcd.  In  most  cascs  it  is  prefer- 
able  lo  defer  remova!  of  the  sequestrum  unti!  the  involucrum  is  well 
enough  developed  to  carry  on  the  function  of  the  shaft.  In  many  cases 
which  come  lo  Oiwralìon  the  involucrum  h  formeii  of  dense  hnne. 
Such  an  involucrum  has  but  little  power  of  centrai  growth,  and  dia- 
chargin);  sinuscs  Icading  down  to  a  centrai  cavity  which  ìs  escccdingly 
difTicult  Io  obliterate  may  persist  cven  after  rcmoval  of  LÌie  sequestrum. 
As  soon  as  the  involucrum  is  able  lo  take  on  tbc  function  of  the  shaft, 
the  sequestrum  shou!d  be  removeil.  Aceording  tu  Xicull,  the  operatìon 
may  be  underlaken  when  the  total  diameter  of  the  involucrum  is  cqual 
to  onr-half  the  diamt-ter  of  ihe  normal  fihail.  This  usually  is  ubout 
13  weelts  after  the  beginning  of  the  infcciion.  The  time  at  which  the 
operatìon  shouid  bc  undertaken  shouM  dcpend  upon  X-ray  findings, 
rather  than  upon  the  Icngth  of  timc  which  hatt  elapned  since  the  begin- 
,liing  of  the  infection. 

Thosc  cases  in  which  a  heavy  involucrum  composed  of  dense, 
ivory-likc  bone  has  formcd,  offer  the  grcatest  difficultìes  in  obtaining 
sattsructory  rcsults.  Such  an  involucrum  ha»  bui  little  centrai  growth 
and  after  the  sequestrum  is  rcmovcd,  a  suppurating  cavity  remains. 

ic  attempt  to  dose  such  a  cavity  by  allowing  blood  to  collect  after 
thorough  sterili^atìun  of  the  cavity  and  suturing  Uie  skin  over,  is  only 
occasionally  succcssful,  for  the  cavity  cannoi  bc  thoroughiy  stcrìlizcd 
and  the  clol  t>ecomes  ìnfccted  ami  in  mutiy  ca.ses  the  bone  lias  not 
reparativc  power  enough  to  develop  granulation  tiss^uc  to  infdtratc  the 
blood  dot.  In  ^ome  inslances  I  havc  Iried  lo  dose  3uch  cavities,  after 
remo^ing  the  sequeàtram,  by  applying  pure  carbolic  add  to  the  walls 
ol  Ihe  cavity.  neutralizìng  ibis  with  atcohol  and  ihen  drying  the  cavity 
with  an  actual  cautery,  a  constrìctor  on  the  limb  prevcnting  hetnorrhage 
into  the  cavity.  Whcn  thoroughly  dry  the  cavity  Ìs  ftllcd  with  the 
Moseùg-MoorliofI  plug  and  the  skin  sutured  over  the  cavity.  In  some 
instances  rather  large  cavities  bave  becn  obliteratcd  in  tbìs  way.  Jn 
other  cases  tnfection  has  develo|>e<t  and  the  plug  has  been  extrudeil  or 
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removed.    In  some  cases  after  jiarlia]  extru^tioii  o(  the  plug,  tht  ca' 
has  bccQDic  closcd.     In  ali  of  thcsc  opcralipns  it  is  nccfs»ar>'  that 
the  dead  Uone  1>e  removed. 

Transplantation  of  fat  scems  lo  oPfer  much  in  the  closing  of  some 
the!ie  Uone  cavitiei^.  If  ihe  cavìty  can  he  rcndvred  clean,  a  ma&s  of 
fat  may  be  transplanted  into  the  cavity  and  the  skJn  suturcd  over  il. 
It  is  ptMisiblc  tu  obliterate  an  old  suppurating  cavity  by  ìnvertingskin 
flap»  into  it.  A  piece  of  the  cortical  bone  surrounding  the  ca\'ity  is 
removed  so  that  the  lultcr  is  more  or  less  flattened.  'l'hen  skin  tlaps  are 
invertii  into  the  trough  wldch  h  formed  and  are  held  against  the  granu- 
lalion  tissue  by  sutures  or  dressings.  The  granulatlng  caxnty  is  ob- 
literatcd  in  this  way,  but  no  new  bone  is  formed.  New  bone  formalion 
is  not  ncccssary  in  thesc  cases,  for  the  bone  in  the  involucnim  is  usually 
atrong  eno<ugh  to  carry  on  the  function  of  the  part.  Obtiteration  by 
skin  grafting  at  least  rìds  the  patìcnt  ai  (he  di^ìcoinfort  of  an  old  sup- 
purating  ca\-ìty. 

The  following  statistìcs  compiied  by  Trcndel  show  the  outcome  of  a 
co;isi(lcrabIc  numbcr  of  cases  of  ostcomyclitis  of  the  hones  of  the  upper 
extremity. 
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Tuberctllous  Osteitts. — Tuberculuus  foci  in  bone  are  usually  silu- 
ated  in  the  epiphysis.  The  protcss  gcnerally  estenda  lo  the  joint,  so 
that  clìmcally  the  symptoms  due  to  the  arthritis  overshadow  thosc 
caused  by  the  bone  involvemcnt.  The  localized  epiphyi*eal  form  of 
bone  tuberculo^s  will  be  dincusiied  in  the  chaplcr  dcaling  with  tubercu-^J 
lous  arthritis.  ^M 

Tubvn'uh)sis  of  the  marrow  cavity  of  the  short  bones  is  common, 
but  a  tuberculous  nsteoinyclitis  of  the  long  pipe  bones  ts  uncommon. 
Stalislics  from  the  von  Bruna'  clinic  show  that  ihere  wcrc  only  six  cases 
of  tuDercutous  osteomyeUti»  of  the  long  bones  among  3137  cases  of 
bone  and  joint  tuberculosis  which  were  obsen-ed  clìnically.  It  is 
pos&ible  that  some  of  the  cAst's  in  th)(i  seiies  which  were  regarded  as  du 
lo  pyogenic  organÌ!«ms  were  tubcrculous. 

Thetc  are  two  forms  of  iut>crcu]ous  ostcomyclitis;  a  prlmar>'  and  a 
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ìndar>'.  In  the  primary  forni  the  tubcnrulous  proccss  bcgins  in 
the  mariow  of  the  sbafi  (fig.  2ji).  while  in  the  secondary  forni  the 
tubcrculuus  proc«ss  cxlends  to  th«  marrow  cavity  from  a  discasvd  joint, 
or  a  focus  in  the  spongioaa. 

Primary  tuberculmis  osteomyelilis  of  Lhe  long  pipe  bones  is  most  com- 
mon in  5mall  children  lictwefn  the  ages  uf  Iwo  and  sìx.  Gi'nerally 
there  is  tubcrculosis  of  other  organs  or  Ussues,  but  the  diseasc  may 


tm.  a^t.^  l'uberculoMi  ol  the  shaft  of  the  radium..     \,Tùtzt.) 

dtvelop  in  individuals  previously  healthy  as  cases  observed  by  Krause 
aod  Rultncr  indicate. 

[PatHohsy.— The  pathologìcal  picture  in  tuberculous  osteomyelilis 
differs,  as  the  focus  may  bc  cìrcumscribed,  or  the  entirc  marrow  may  bc 
infiltratcd.  In  the  circumscribe<i  form  only  tuberculous  (^ranulaiion 
rù«ue  is  found.  wbite  in  the  diffuse.  Ìa&)trating  forms  of  tubcrculous 
osteomyelitis,  sequestmm  formation  is  observed.  The  sequestra  which 
tonn  in  diffuse  tuberculous  osteomyelitis  are  usually  small,  bui  KUttner 
hu  observed  a  case  in  which  the  setiuestrum  was  4.  cm.  in  Icngth. 
Scbernigflug  has  observed  two  cases  of  total  necroeis  of  the  ulna,  and 
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Karcirski  one  o[  total  necrosìs  of  the  radiu5  in  tbis  diffuse  form 

tuI>crcuIous  osteomyeliiìs. 

The  tuberculous  granulation  tissue  obscrvcd  in  both  fortns  may 
liqucfy  to  form  tuberculous  pus.  which  éxtends  through  the  bone  to 
the  pvriosteum  and  perforates  Ihe  laiter  lo  furm  submU!K:ula,r  or  sub- 
cutancous  absccsscs.  After  Ihcsc  are  opcncd  or  ctischargc  spontane- 
sly,  3Ìi)uscs  lincd  by  indolcnt  granulalion  tl&sue  which  lead  downto 
ic  disvascd  bone  focus  pcrsUt. 

Thcre  is  atso  a  rare  form  of  primary  lubcrculous  osteomyelilì»,  which 
corrspondìs  cUnically  to  spina  ventosa.  In  thcsc  cases  the  shaft  of  the 
bone  becomes  symmclrìcally  distended  from  expansìon  and  destructìon 
of  the  corlex  by  the  tuberculous  tiasue  and  (roin  the  formatìon  of  ncw 
bone  by  the  pcriostcum  which  in  turn  is  dcslroycd.  This  (orm  o( 
tuberculous  osteomyclìtJs  is  observed  less  frequently  ìn  the  radius,  ulna 
and  fìbula  than  in  ihv  metacarpal  ami  metataràal  boncs.  but  is  moie 
common  in  these  thun  in  the  tibia,  femur  and  humerus. 

Secondary  Tubcratlotts  Osteomyelitis. — In  this  form  of  tuberculous 
ostoomyclitis  the  inflammotory  proccss  cxtcnds  to  the  marrow  cavity 
from  a  dìseased  joinl  or  from  a  localizetl  focus  in  the  adjaccnt  spongìosa. 
It  appcars  clinìcally  in  two  forms:  (ij  as  caries  camusa;  (i)  as  a  pro- 
gressive infìltrating  tubcrculosì^. 

Caries  t'omosa.— Carics  carnosa  is  a  rare  form  of  tuberculous  osteo- 
myeliti»,  usually  assodated  wilh  rather  acute  and  severe  sympLomii. 
Il  is  obscrvcd  almost  cxclusivcly  in  the  upper  end  of  the  humerus,  bcìng 
secondary  to  tubercuiosis  of  the  «houlder-joint.  As  the  marrow  be- 
comcii  involvcd  the  arthrìtis  becomes  of  secondary  importance  and  is 
overshadowed  clinìcally. 

The  tuberculous  process  destroys  the  artìcular  cartilage  of  the  hu- 
merus and  the  bone  bccumcs  so  soft  tbat  3 1  can  bc  cut  with  a  knifc.  The 
marrow  becomes  convcrtcìl  inlu  a  red,  flesliy  mass  of  soft  consislcncy, 
which  Is  composcd  almost  cntircly  of  young  conncctivc  tissue  Infiltratcd 
with  miliury  tubercles  and  the  cortex  becomes  thinned,  there  being 
little  or  no  reaction  on  the  part  of  the  periosteum  to  the  inflammatory 
process. 

The  Progressive  InjUtraling  Form  a{  Tuberculous  Osteomyelitis: 
This  fonn  of  tuberculous  osteomyelitis  is  rarc.as  the  stalìstics  compilcd 
by  KUttner  from  V'on  Brunn's  material  wouid   indicate.     During  a 
period  of  js  years.  thcrc  were  observcd  in  Von  Brunn'ì  clinic  only  fivc' 
cascs  of  progressive  inliUrating  tuberculosis,  forming  but  0.23  per  cent, 
of  the  cases  of  bone  and  joint  tuberculosis  obscrvcd  during  that  period. 


4 


TUBEHCtfLOSIS 


'75 


In  thù  form  o{  tuberculous  osteomyelitls  Uie  ardcular  cartìlcige  is 
usually  doslroyed  and  the  spong;-  bone  infiJtralcd  diffuscly.  It  ìs  light  ' 
yellow  in  color,  has  a.  dry,  anstniic  appearance  and  sometinies  contains 
small  foci  of  suppuraiion.  *  Volkmann  has  staled  thai  ihe  infiltrated 
bone  in  thcsc  oscs  rcscmbics  Limburgcr  cht-fsc  in  appearance.  The 
compact  bone  when  involved  has  a  homogeneous  Ught  yellow  color  and 
tbe  characU'ristics  of  a  tuberculous  scqucstrum.  The  cxtcnt  of  the 
lesion  naturally  varies.  In  advaticed  cases  tbp  entìre  niarrow  may  he 
convertcd  into  a  fungus  mass,  throughout  which  are  scatlercd  small 
suppuratine  foci  (suppura tìvc,tubeTcu loti»  osteomyelitis). 

This  form  of  tuberculous  ostcomyelitis  is  most  common  in  adulta 
bclwccn  45  and  50  ycars  of  uge.  It  hus,  howc%'cr,  bccn  obscrvcd  ìn  the 
young,  It  is  apt  to  occur  in  indivnduals  whosc  general  resìstance  has 
bccn  lowcred  by  tuberculo&is  of  some  of  Ihc  other  lissuc»  or  organs. 

The  extcnt  of  the  proce<is  is  not  usually  rccognizcd  by  the  cliniral 
examinalion  and,  before  routine  X-ray  examìnalioDS  were  made.  the 
opcniting  surgeon  undcrtaking  a  resection  of  a  joint  for  tuherculuux 
disease  vis  often  gurprìscd  ti|  lind  the  marrow  cxtcnsìvcly  involved, 
DCCCssilatÌDg  rciìcctìun  of  the  oiseastrd  bone  or  perhaps  nmpulation. 

Trealmenl. — An  attempi  should  bc  made  to  remove  ali  of  the  in- 
fectcd  bone.  The  focus  ìn  the  bone  can  he  located  by  an  X-ray  piclure. 
The  btme  at  the  site  of  the  lesion  is  exposed  and  after  the  cortex  is 
removcd  if  the  lesion  has  not  extcndcd  through  ìt.  the  focus  is  rcinoved 
by  a  curette  or  chisel.  The  opera tìon  should  be  carried  Into  the  heatthy 
bone  50  that  thcrc  wil)  bc  no  possibilìty  of  lca\'ing  any  discascd  tissuc. 
Such  a  ca\-ity  should  he  dìsinfected  with  pure  carhoHc  acid  which  is 
neulralized  by  alcohol  and  dricd  with  a  cautcry.  The  cavily  may  thcn 
be  fillcd  with  a  boncpiug  (Mosctig-MoorhofT)  and  the  sfcin  suturcd  over 
it.  Tuberculous  disease  of  bone  in  children  tends  to  be  a  self-Iimited 
di&casc  and  the  rcparativc  proccsses  attending  curcttagc  are  often 
su6icient  to  ovcrcome  the  tuberculous  proces.s. 

Stilcs  favors  a  more  radicai  procedure  in  the  treatment  of  tubercu- 
lous ostcomyeUlis.  IL  ha-i  been  bis  experience  Ihat  the  early  results 
of  the  treatment  outlincd  abovc  are  satisfactory  cnough,  but  that  too 
oflcn  the  paticnt  sooncr  or  later  returns  with  un  infccted  scar  and  a 
sinus  leading  down  to  discase  in  bone  which  had  not  been  renioved. 
Ile  bclìcvn  thut  such  a  result  is  not  to  be  wundered  al  when  it  is  rc- 
membered  that  it  is  almost  impossible  to  remove  ali  the  afTeetcd  Ussue 
by  curette  or  gauze.  After  some  disappoìnlments  with  the  conserva- 
tive procedure,  he  adopted  àubperiosteal  resection  of  the  diaeased  part 
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o{  the  diaphysis  as  the  opcratìon  of  choice.  The  bone  i»  divided  well 
above  and  bclow  the  focus  and  is  rcmovcd  radically  as  if  Ìl  wcrc  the 
seat  of  a  tnaligiiant  tumor.  In  Ihe  aficr-Ircatmeni  a  dressing  is  applied 
wbich  wilt  maintain  the  correct  position  of  the  part  and  is  worn  until 
the  ni'w  bone  which  dcvclop.s  h  hard  cnough  lo  maintain  its  functian. 
If  the  diseasc  ha^  not  involvcd  the  pcriostcum  the  nevr  bone  is  perfectly 
reformed  in  liom  three  te  &ix  montbs.  Wheii  the  pcriostcum  has  been 
invadcd  the  reproduction  of  bone  is  Icss  pcrfect.  The  tcchnique  em- 
ployed  by  Stìles  in  resection  of  the  diflierent  bones  of  the  upper  extremity 
cannol  be  discuascd  bccausc  of  lack  of  space.  For  a  detailcd  dcscrìp- 
lion  of  the  tcchnique  the  rcadcr  is  rcfcrred  to  Burghard's  System  of 
Operative  Surgery,  1909,  II,  pp.  9-23. 

The  treatment  to  bc  fullowcd  in  cascs  of  carics  carnosa  and  the 
progressive  intìltrating  forni  of  tuberculous  osteomyclilìs  varìes.  The 
extcnt  of  the  operation  depcnds  upon  the  amounl  of  bone  invoived  and 
the condition  of  the  patìcnt.  As  many  of  the paticnts bave  lubcrculosts 
in  other  organs,  amputa tion  inay  be  indicated  lo  get  rid  of  an  estensive 
tuberculous  proccss  an<l  promotc  rapid  con'Nalcstcnce.  The  lypc  of 
operation  must  be  determined  after  ali  factors,  such  as  rapidity  o(  con- 
valesccncc.  general  health  of  the  patient,  etc.  ha\"e  becn  considercd. 
The  prognosìs  of  tuberculous  bone  diseasc  in  adults  is  mucb  vrorse  than 
in  children  and  cxiensivc  discase  in  adulta  is,  thcrefore,  oftcn  best 
trcated  by  aniputalion  rather  than  by  the  more  con:»crvativc  procedure» 
which  are  often  succcssful  in  children.  The  X-ray  examination  reveals 
the  extcnt  of  ìnvolvcmcnt  of  the  marron*,  so  that  the  o]>erative  pro- 
cedure ean  be  more  definitcly  autlined  than  fnrmerly. 

In  the  localized  forms  of  tuberculous  osteomyelitis,  the  discased 
bone  ii  opencd  with  a  chiael  after  the  location  and  extent  of  Ihe  focus  U 
determined  by  an  X-ray  examination.  The  discased  focus  h  then  re- 
moved  by  a  curette  or  gougc,  the  removal  of  bone  being  wide  eoough  to 
jnsurc  that  ali  disca.<icd  tissucs  bave  becn  cradicated. 
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Spiss  Volto». — Tuberculout  «r  thfi  sbafi  o(  long  bones,  u  ]>r«vìau«ly  suted,  is  not 
common.  In  tuberculoiii  o(  ihc  »hott  boites  the  clange*  are  most  pronoooccd  io  the  »halt 
giving  rìse  clinkslly  lo  (|uiir  a  tyiitul  ap|w*ruice,  a%  Ùte  boat  becamr*  eipaiulcd  »yni- 
mctrìoUy  and  bccamcs  fusiform  in  thapc.  Sjnna  vcntota  ti  (h«  temi  «jiplicd  lo  tubcrculo- 
m  of  the  pbalanim  and  racticarpol  boncs  [Vìg.  tsiì.  Wc  »hail  laln  Icatn  that  sypiiilu 
of  IImsc  Imiim  may  [>roducc  ibc  fame  changc»  anil  be  niMitUlcd  wilh  about  the  un* 
clinkal  pictur«. 

Tbe  uialumical  disirìbulìon  of  the  nutrìcni  artrrì**  acroiinis  far  ihc  fmiuriic>'  of  tnbec- 
culo»i»  of  Uie  shafl  a(  th«  phaUn;c«  tnd  nirUKarpjil  t>onr«.  Sooa  after  cnlcrìn^  the  bone 
tbc  attcrybrcilu  up  iniulu  òiKt  binmhcs.mDtl  thu»  tiatti-nsl  01  otbci  emboli  ate  rctatudi 


178 


RECIONAL  SURCBItV 


Mnall  |)iec«  of  bone  whlch  htve  been  (ormed  bjr  the  dbmcd  periutteum  |vnist  «(urre»' 
RIO  vai  ot  the  necrodc  (haft. 

TIiL-appcanini.'vof  spina  tTRtOM  in  rhAraacri.itic  A»  Ihc  lubcrculot» procc»  dcvrloipi 
in  the  bone,  the  part  involvcd  becnmeii  (iinilnini  in  >>bKpr,  ihceiiiaiiMOD  usuallr  bciitg  quitc 
*yiiUBetrìcml.  The  »kin  at  B»t  hai  a  whìie  iru>'  nppcarancc,  and  Menu  mlenulauii.  A 
pecnliar  «lutic  feti  is  imp^rtcd  Io  Ihc  palpatinn  fìncci.  As  the  inflammatoo'  proces  ip- 
p(oach«»  the  Hjrface  the  «Itin  brcomes  rcd  and  Tyxnotic.  Thi»  color  tt»y  bc  diffuse  or  it 
may  bc locAliicd  topointsat  wbichsmallabsccKscsfrubvqucDiIyBppcar.  ThcBppcar>.nct 
Is  ao  typtcal  that  uiiially  thcrc  »  very  liltl»  ililTicult)'  in  makinK  a  (ÌÌìiriiosÌs.  Syphilìtic 
dactyliiU  m»>',  howrver,  prcseni  allol  th«  letture»  OMVclstcd  with  a  tulKrculuusksloDaad 
therc  tsufienditljcult}'  in  uuklng  x  dìffermilal  cUaii;nMl>.  ibcUiEtapeuEìc  test  bdng  tbeUit 
nwrt. 

Tubenruluiii»  of  bone  in  chlldren  tcai]«  lo  i]Kmi4ncou*  cure.  In  the  ireatinent  at  ipini 
ventola,  in  cbildrcn.  whicb  in  moat  aà»ei  b  prioiary  in  tbc  marrovr.  a  coDi«rvatit-c  trcat- 
aent  shoutd  fini  bc  imUtuced.  The  patjcnt  *houl<l  be  placed  in  a  good  dimatc  «ad  ibc 
hysjenìc  MirrountlinR*  required  hy  tuberciilou»  patienU  pro%'Ìde4l.-  Tuberculia  u  ol  dis- 
tinct  valuc  in  the  treatment  ot  thii  typc  ol  tubcrcutoM*.  I  hivc  iccn  many  ca««t  al  «pina 
ventoM  curcd  in  childrcn  by  n  conien-ative  line  of  treatment,  when  the  conditions  found 
«t  the  hrsl  «KAfninaiion  «eeoied  to  warrant  *n  upcntion. 

If  the  proce»  docs  aot  ìmprovc  under  ifenera]  hygicwc  treatment  and  abKeMct  («rm 
«rlùch  detnand  opcninii,  operative  treatment  «hould  be  ìnstittited.  Thìs  <»nfibt&  in  expcM- 
InC  the  naarrow  c&vity  aitd  rrinuving  ihe  fucus  (>(  discaic  or  any  *equcuta  whlch  may  bave 
formed. 

Thcw  op«t»tioDi,  an  {ormetly  peiformtfid.  leU  much  to  be  desìred  ciMunetically,  for  altee 
eprraiion  the  fingerà  wcre  oftcn  defortned  and  iwrmAnenlly  shortcncd.  To  prevali  tfat&e 
defonnjtje*  bone  grafting  thouLd  he  utitiud.  The  graf  ting  thnuld  be  done  at  llie  time  ol  the 
prìmary  opetation,  cvea  nrhen  there  havc  been  dUcharging  Mnu«e«,  becauie  a  bone  gralt 
willoften  heal,  cven  in  theprc*ent:r  ot  a  mild  infecriiin.  Partial  «rqueolraiion  of  ihe  srali 
may  occur  in  Kuch  coks  bui  che  (mail  tc<iue*lrum  may  bc  removed.  Some  oj  tbe  rciulu 
obiained  by  removol  o(  the  dneaml  bone.  foUowed  by  bone  Kradinx.  bave  been  moat 
cratiiyinR. 

\»  previoimly  ttaied,  the  pcrioateal  (onn  uf  tpina  t'entoMi,  which  occur*  nio«t  commonly 
in  adulls,  il  more  apt  to  be  uwciaicd  witb  dcfaimti>'  tfaan  the  medulUry,  and  in  tluA  bone 
grafting  otltn  greai  hope.  , 


Syphilìtic  Osteìtis.— Ilochsingcr  found  ìn  cxaminìag  263  chJldrea 
having  congcnital  syphilis  that  the  first  mbnifestalion  of  the  disea.4e 
devcloped  in  the  bones  in  gj  and  lliat  64  of  these  ^$  childrcn  were  ihc 
iìrst-born  of  syphilitìc  parcnls.  Still-bi>rn  babics  of  syphilìtic  parente 
present  almoat  oonsUintly  osteaf  changea.  In  marked  cases  practically 
ali  thf  bone»  of  the  skeleton  are  invoivcd.  Cascs  of  miilliple  separa- 
tion  of  the  epiphyses  bave  been  observed  in  wh/rh  the  pathological 
changcs  observcd  in  olher  organs  would  sccm  to  indicale  that  ihe  sepa- 
ration  was  due  lo  a  syphilìtic  change  involving  the  cpiphyseal  cartilagc 
ami  llie  Imhic  immL'dia.tcly  adjacenl. 

Syphilìtic  Osteocbondritis.-  Wcgncr,  in  1870,  demon&trated  In  the 
syphilìtic  >till-born  and  in  children  dying  shortly  alter  birtb  quiu  a 
Constant  change  in  the  transition  zone  bctwccn  Ihe  vpìphyftenl  cartìlage 
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d  ihc  cpiphysb  which  he  callcd  sypMlitic  ostcochondrìtìs.  The 
athulogical  chiiQge  h  rnost  markt^l  in  the  cpiphysìs.  but  may  exten<l 
into  the  diaphysis,  diffcring  in  ihis  way  from  rickcts.  In  syphilitic 
osteochondrìtis  the  epiphy&eal  cartilage  becomes  wideneci,  wuvy  and 
irrcgular  and  of  a  grayish  yellow  color.  This  grayish  yeliow  color  is 
due  to  fatty  dcgcncration  of  granulation  tissuc  wbìch  dcvclops  in  the 
marrow  adjacent  to  the  cartilage. 

Syphilitic  osteochondrilis  is  obscr\'ed  most  frcqucntly  in  the  lowCr 
end  of  the  femur;  then  ìn  the  lower  epipliy«es  of  the  hones  of  the  Icg  and 
forearin,  in  the  upper  epìphysis  of  the  tìbia  and  the  upper  epiphysesof 
the  fcmur  and  fibula.  The  humcnis  is  more  rarcly  involvcil  andvery 
much  lea3  oflen  the  upper  epiphy^s  of  the  radius  and  ulna.  The  lower 
cpiphysts  of  the  humcnis  15  the  one  Icast  frcquently  affcclcd. 

Less  common  than  s>-philitic  o»leochondritis  is  the  congenital  osai- 
'yÌTig  gtunmatous  pcriostitis  which  Icads  to  thickeninc  of  the  diaphyses 
of  long  hollow  bones,  chiefly  at  the  middle.  In  ihìs  form  of  sy])hilitic 
ostdtjs  the  shaftà  of  the  femur,  humerus  and  tìbia,  are  iovolved  witb 
about  the  samc  frcqucncy  and  intcnsity.  The  bones  of  the  forearm 
are  murh  less  frequently  dìseased  than  those  just  mentioned.  The 
simultaneous  occurrencc  of  syphilitic  ostcochondritis  and  ossifying 
gummatous  perìo»titis  Is  but  rarely  obsen'ed. 

The  pscudo-paralysis  associated  with  congenita!  syphilitic  bone  dis- 
ease  may  bc  due  to  scjjaraiion  o(  an  cpiphysis  resuiting  from  an  ostco- 
chondrìtìs,  or  to  an  extensioa  of  the  inflammatory  proce&a  to  the  muades 
inserted  ìnto  or  arìsing  from  the  bone  immcdialcly  adjacent  to  such 
epìphysÌ!;.  When  the  upper  cxtremity  is  involvcd  in  this  forni  of  pseudo- 
paralysi&  the  arm  is  applied  dosely  to  the  trunk,  the  forearm  and  band 
bcìng  held  in  pronation.  The  muscles  contract  when  the  skin  is  prickcd 
with  a  nccdic  or  clectrical  stìmulalion  Ì5  applied.  There  are  usually 
DO  sensory  disturbances  and  no  indication  o£  any  dìsturbanccs  of  the 
centrai  ncrvous  system. 

The  treatment  of  syphilitic  osteochondritis,  even  when  asaociatcd 
ìth  pscudo- parai ysis,  is  very  satìsfaclory.  When  mertury  is  admin- 
islercd,  most  convcnicntly  and  satisfaclorily  by  inunclions,  the  tender- 
ncu  Hxia  diaappearà  and  actìve  motiuns  are  bcgun  agiun.  The  move- 
Rtents  Dornial  tn  the  part  are  rapìdly  rcstored  even  before  the  osteal 
enlargcmcDt  associateti  wìth  the  osteochondritis  has  complclely  sub- 
sided. 

Gummatous  osteitìs  is  not  ìnfrequently  observed  In  the  humerus 
and  radius,  Icss  frequently  in  the  ulna.    The  htmes  of  the  upper  tx- 
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trcmity  are.  however,  much  lc«s  frcqui-nily  affccleil  than  ih^Tfiia, 
stcmum,  clavicic  and  boncs  of  the  skull.  The  gumma  ìs  tbc  moM 
important  ^yphilitìc  lesion  of  bone  and  occur»  in  both  the  congeniial 
and  hcrcditary  forms.  The  periostitis  which  occurs  in  the  carlicr 
stage»  of  «.yphilis  canno!  he  (lìlìerentiated  from  tbe  [x-noslt-at  gumma 
and  ìs  probably  btit  a  mìld  forni  of  the  latter.  In  pummatous  pcriostitis 
a  circumscribed  inflammatory  process  develops  in  the  inner  layer  of 
the  periosteum  and  leads  to  the  formation  of  nodular  thickenings  of 
tbc  surfacc  of  the  bone.  In  most  insianccs  the  pcriostcal  gutnmata  are 
probably  ass.ociate<l  with  Ruminata  in  the  cntlosieuin  and  some  belìeve 
that  tbc  pcriostcal  growths  are  tluc  to  inflammatory  processcs  cxtcnding 
from  gumniata  situateti  more  <lfe|)ly.  '  The  enilosleal  giimma  extcnds 
to  the  surfacc  of  the  bone,  wliich  it  invade*  by  way  of  the  Haversian 
canals.  Proliferative  are  eomhìncd  with  dcstruetivc  proccs.scs.  i^o  that 
nodules  or  diffuse  thickcnings  dcvclop  upon  the  bone,  the  gurface  of 
which  may  appeiir  raggi-d  upon  X-ray  cxamination.  Sroall  corlical 
sequestra  may  also  he  rcvcalcd  by  the  X-ray. 

When  indsed,  as  orcasìonally  happens  when  a  wrong  diasDosis  has 
bcen  made.  a  periosteal  gumma  is  faund  to  contain  a  rathcr  thick. 
tenacìous  fluid,  to  have  a  grajish  rcd  appcarancc  and  to  bc  somewhat 
elastic  to  the  touch. 

Gummatous  pcriostitis  is  characterizcd  cUnically  by  the  relatively 
slow  developmeni  of  the  le-sion,  ìts  chronicity,  and  the  sizc  which  it 
attatns.  When  the  gumma  dcvetops.  a  nodule  ur  swelling  forms  upun 
the  bone,  which  ìs  painful  and  oftcn  cxquisitely  tender.  The  skin 
covering  such  a  lesion  is  al  first  praclically  normal.  When  rejtressave 
changcs  occur,  a  lluctuatìng  swelling  forms,  but  the  Icsion  beforc  ihcse 
changeà  appear,  ha»  an  elastic  feci.  As  the  bones  of  the  arra  and  fore- 
arm  are  well  covered  by  muscles.  the  skin  is  but  rarely  invoivcd  in  the 
specific  forms  of  osleilis. 

.\  ilitTuse  syphiiitic  perioslilia  and  osteomyelitis  occurs  in  the  bones 
of  the  forcarm.  cspccially  in  the  nidius.  Wbcn  a  bone  is  invoivcd  io 
this  diffuse  process  it  beconics  thickencd,  sclerotic  and  heavier  than 
normal  (l'ig.  233)-  The  pcriosteal  prolifcration  leads  to  the  formation 
of  a  heavy  shell  of  new  bone,  while  the  marruw  cavity  may  be  cbUter- 
ated  by  the  changes  associatcd  with  the  syphilitic  changes  in  ihe 
marrow.  The  most  typical  cxample  <if  ihis  dltTusc  form  of  syphilitic 
perioatilis  and  osteomycliUs  occurs  in  ihc  libta  Ìd  the  condilioa  some- 
times  called  syphilitic  osteiti»  deformans.  This  diffuse  process  also 
occurs  in  the  bones  of  the  torcami,  cspccially  in  ihe  radius.    Cent 
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sjphilts  the  HuUliinson  tceth,  rhagades  and  intersttitial  keratitj»  ma] 
givc  a  cluv  to  the  true  nature  of  a  bone  Icsion.  In  some  instanccs  tfacrc 
may  be  some  difficuUy  in  dilTcrenUating  a  gumma  from  a  (umor  of 
bone.  The  X-ray  renders  such  differentiation  possible  in  most  cases. 
In  doubtful  lesiona  the  Wassermann  rcaction  is  of  grcat  assistancc. 

SyphìliUc  bone  le&iona  usually  tapidly  subside  when  aQtisypbilìdc 
treatment  is  givcn.  If  a  seque-strum  farios,  an  oi>cralIon  wil!  bc  re- 
<iuired  to  rcmove  it.  Such  indiration  for  operative  interference  is  rare, 
except  in  those  cases  in  which  the  process  has  extended  to  Ihe  skin, 
vrhìcb  has  becomc  ulc-cratcd,  and  a  cortical  sequeslrum  is  found  in  the 
base  of  the  ulcer. 

Syphililir  dattylitis  in  ohttivtA  in  both  cnngenìul  and  an)uìr«d  Kyphiliit.  It  tpptars 
in  Iwo  (onn*.  In  onc  the  Kunvim  dcvclops  bcnv*Ui  the  pcrìoatcura  or  ia  ihc  nturo»  cs^ity 
d[  the  plulanitM.  As  the  tnSaniinatno' procrei  <lcvrlo|it,  thcboneorboBetifiected.  Forifae 
Iraloa  Is  fi^ucntly  multiple,  bccomcs  symmctjically  cnlnr^tt,  CtìnIcAlly  lliìs  kj>«ici6c 
Icsion  nacmblcs  spjna  ventosa,  discUMtd  in  the  chapicr  dcalinic  wiili  tubcnruk&is  ol  tiie 
pbsluiKt»!  and  mctacarpal  bonM,  and  it  U  oftcn  diOìcuIt  to  d«lcrmia«  irhttlirr  the  k«>on 
b  ipccilic  «i  tuberctiluu».  Such  *.  U«ioii  tmy  rcgrc»  under  aDiIsyphiUtic  trcfttineat,  may 
kttd  to  patholugiail  incturc  (Ihi^  h  rare  bfraus«  eiMtush  n^w  bone  b  uaually  forincd  to  pr«- 
veni  fractun;)  or  may  softcn  and  dìschurgr  «xtcrnnlly,  ^uwi  (oTiiung  which  tcad  down  lo 
■nuli  cortical  setiucitn.  Muth  tlic  tuiinc  cliiilutl  apixrarancc  h  nntcd  «hca  a  dilTu)«  kuri- 
nutflus  procc»  devvlop»  io  the  lubcutancoux  titiuci,  ood  gtadiuilly  cxtends  over  the  tr.tirr 
fitiKcr.  lo  Uie  Mcond  fgrni  Ok  summalou»  prece»  citend*  ftom  ihc  tubcatiixouì  lissuo 
lo  Ihc  pFrìaUcuin  ol  Die  phalanc  and  lo  the  n«ÌKhl)orins  joint.  the  artkulu  canilaim  of 
which  may  he  dcEtrnyrd.  The  joiniK  ihcn  bccnmc  tliffcncd  and  vthcn  the  procecs  lubsidn 
undct  Bnlisjphilitic  ircatinciit  more  cr  leu  crcpitfttioa  may  bc  (ouad  aod  the  function  at 
the  juÌBt  nuiy  be  pcnnancntly  ìmp«ir«ti.  I>islnc»lion  forward,  buckward,  or  to  the  smJc. 
nuy  loult  Irom  an  citcnuvc  involvemcnt  of  tbc  joint  tuifaccs  in  such  «  priKtu. 

In  either  forai  of  syphilitic  dactyliti^  bone  dMlruclìoo  may  be  gr«t  enough  lo  caute 
marked  di'lormitics  of  th«  fingcn.  la  tome  inUanci»  the  dÌMta!«d  pbalaiut  bu  bcconc 
longxr  ilian  the  one*  nni  involvcd. 

Tuberculou.i  aod  lyphilitic  dÌMasc  of  the  phalang»  ami  metacaipal  bone*  ì%  m>  limilar 
cUnically  that  ìt  ii  uiten  dtiiicull  lo  nuUtc  a  diilcicnlial  diasnoiìs.  The  prtccdinK  hiataty 
of  the  caM  it  nnturally  of  utraott  iin|>ortance,  far  a  hùtnry  ni  a  ehancrc  0(  tbc  iNoadaiy 
nittiufcitiitiona  of  lyphili*  pointi  to  n  syphiliiìc  nature  of  thedineoM.  The Waucrauna 
n&ciìon  isofvalucin  dctermining  whctbci  or  noi  thelcaionit  spcdfìc  in  ctuuactcf . 

Sj-phllltic  daclylll»  ufiiully  re^pondi  readUy  tu  inliityphllillc  treatment.  Operative 
inictfcrcDcc  b  noi  IndicatcxlunlcutvqucstrBtioiiof  pare  oflbc  bone  bvolvcdoccun.  Evca 
when  the  proceis  hAs  extendrd  into  the  inlcrphalanitMl  jolnu,  u  freqoently  hap{>ent  in  tbc 
Mbculancviu  (urni  o(  »yphl!ilic  dactytllit.  itiwtii>ii  at  lìwac  Joint»  msy  t>«  retaincd  when  ibe 
proce»  lubudei  under  antìsyphilìtìc  trcaiineDi. 

Fibrous  Osteitis  and  Bone  Cysts. — ribrous  osteiiis  is  a  disease  of 
bone  characterizcd  by  the  trun-sforniation  of  the  marrow  into  fìbrotu 
tissue.  As  this  fìbrous  tissuc  devclops,  the  cortex  o(  the  bone  is  gradu- 
ali/ absorbed,  »o  that  tìnally  it  is  not  murli  Ihickcr  thaa  an  egg  shetl. 
Giant  celb  are  found  where  the  bone  is  undcrgoing  destmction  or  whcre 


Fic.   IJ4.— MyxORU  of  middle  phalniui  ■■ 
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Palhotogy.— The  pssenlial  fcalurcs  o(  fibrous  osteiti*  are  ihc  <leveloi>- 
ment  o(  fibrous  li&sue  in  the  marrow  cavity,  Ihroujihout  which  may  bc 
scattered  giant  cells  (Fig.  235);  dccalcifiauion  and  cxpansion  of  the  cor- 
tical  bone,  cnding  in  patholo^cal  f^actu^e:^  or  deformìtivs,  and  liqucfac- 
tion  ot  the  ncwly  (ormcd  lissucs  rvsulting  in  cy^^t  formatìon.     Bone  cysts 
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are  but  the  terminal  stages  of  fibrous  ostcttis.  The  ditlcrent  theorìes  as 
lo  the  orìgin  of  bone  cysts  will  bc  ■discusseti  tater.  The  cyst  wall  varìes 
consiticrably  in  dìffcrcnt  cases.  A  small  cyst  may  besurrounded  by  a 
Urge  masa  of  tissue,  whilc  a  large  cyst  may  he  surrounded  by  a  mem- 
brane composed  of  delicate  connective-iisftue  fibrilke.  The  wall  of  such 
a  cyst  may  contain  hyaline  cartilagc.  as  in  the  case  rcported  by  Virchow, 
or  tissuc  tescmbling  histologically  a  gìant-cell  sarcoma.  The  conlcnts 
of  a  bone  cysl  are  usually  of  a  recldìsh  or  chocolatcbrown  color, 

Theories  as  to  Etiology  of  Bone  Cysts  and  Relation  of  Fìbrous 
Osteitig  to  Cyst  Formation.— Virchow  belicvcd  thal  bone  c>-sts  were 
the  rcsult  of  litiuefactivc  changes.  in  pre-existing  enchondroinas.     He 
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Fio.  135.— Scctìon  fibtota  «icitis  ihoirìiig  diBMicter  ol  iìbduc  HrhichGIbnuurowavIty. 
Few  fi&nt  celi*  tn  utn  in  tbìft  tection.  In  fìbrous  otieitu  ttaty  are  (ound  wbca  bone  i« 
brinic  ibsorbcd  t-nd  ahotii  hcmonhoKN.    U-*^"  ) 

found  in  the  walls  of  a  cyst  of  the  tiumerus  of  a  woman  56  years  of  age, 
and  in  the  adjaccnt  bone  marrow,  islands  of  hyaline  and  fibrocartilage. 
BccauM:  of  the  cartìlaKu,  he  believcd  llial  the  cyst  rc»ultc<I  fromliquc- 
faction  of  an  enchondroma.  It  haa  bccn  ^ugge^ted  that  bone  cy»ts 
are  due  to  hemorrhages  into  ihe  marrow  cavity  and  that  ihey  are 
analogous  to  the  braìn  cyst;;  u-hicb  fullow  aj^plexy.  If  such  were  the 
ca&e  they  would  certainly  be  more  common  than  they  are.  Repeated 
cxaminaLion  uf  fractures  in  diflcrent  stages  of  rcpuir  fui]  io  rcvcal 
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mnything  which  corresponds  to  the  fintlings  ìa  bone  cysts  as  revcalcd 
by  Ihc  X-ray.  Lexcr  has  demonstratcd  by  animai  experimeiits  that 
healing  takes  place  without  cyst  formalion.  even  after  exlensive  de- 
struction  of  Uie  spongìosa  of  long  boncs,  with  consifkrablc  inlraostcat 
hcmorrhagt.  It  bas  also  bc«n  suggcslcd  that  bone  cysta  may  develop 
as  the  rcsult  of  mild  infectìons  whìch  do  noi  end  in  pus  formation. 

Bone  cysts  are  probahly  bui  a  terminal  pkase  oj  Jibrous  osteilis.  Thcsc 
'O  lesùons  bave  many  thìngs  in  common  (i):  the  long  bones  are  api 
to  be  involved  in  each;  (a)  the  age  inddence  ol  tach  is  the  samc;  (3) 
boih  are  rurcd  by  simplc  incisìon  and  curcttage;  (4)  Uansitional  stages 
can  often  be  followed  Ibrough  diilerent  phases,  from  the  dtvulopnienl  oÌ 
&bruus  ti&suc  in  the  bone  marrow  to  cj-st  formation  foUowing  the  liquc- 
faction  of  this  newly  formed  ti&sue. 

Fibrous  osteitis  is  essentially  a  discase  of  the  young,  occurring  most 
'requently  during  the  second  dccennJum.  The  dìsease  has  been  ob- 
scrved  in  young  children,  Pfeiffer  having  reported  a  case  in  a  boy 
iwo  and  one-haU  years  old.  The  foUowing  statìstics  from  Pfeiflcr's 
articic  indicate  the  agcs  at  which  the  lesìon  has  been  most  frequently 
ibserv-ed.    The  statìstics  are  bascd  upon  4q  cascs. 


BctWMd     I-IO.. 

Betiran  10- jo. . . 
BetwMB  30-40-  ' 


6  C3MS 
19  K9M* 

7  caaes 
4  case* 

46  CflKFK 


Thrce  o(  the  cases  werc  of  advaaccd  age.  Wcstphal's  paiìcnt  was 
83  years  old;  Frank's  56;  and  Helbing's  50.  It  is  possible  that  some  of 
thcsc  should  not  bc  classilied  under  thi»  dìftcasc,  or,  on  the  othcr  band, 
it  may  be  that  the  lesion  appeared  early  in  life  and  pursued  an  unusually 
latrat  course,  the  symptoms  becoming  pronounced  at  a  late  period  of 
lìfe. 

In  the  46  cases  ment'oned  above,  the  femur  was  involved  in  19  cases. 
In  five  of  thcsc  the  Icsion  was  bìlatcral.  The  tibia  was  affected  la 
times.  The  humerus  was  involved  in  io  cases,  the  lesion  being  in  the 
upper  third  in  eìght  and  in  the  middle  ihird  in  two.  The  humerus  is 
more  frcquenlly  affected  than  any  of  the  other  bones  of  the  upper 
wtremìty.  A  few  cases  of  fibrous  osteitis  of  the  ulna,  radius,  mctacarpal 
bones  and  phalangcs  have  been  obsvrvcd. 

The  Icsion  «ccura  much  more  frequently  in  the  mctaphyscs  of  the 
long  pipe  bones  than  in  the  diaphysis  or  cpiphysis.     This  rclationshìp 
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should  be  talten  iato  considerali on  vchen  making  a  diSerentìal  dh 
nosis.  The  frequent  involvement  of  the  metaphysis  is  not  easily  ex* 
plained,  but  it  is  supposed  Umt  il  is  l)«cause  Ibis  part  of  the  bone  b 
more  frequenti)' subjcetcd  to  straiti  and  stress  than  the  othcrs  are. 

CUnical  Hi^lory. — The  6rsl  symptoms  are  usually  indefinite  pairis, 
oftcn  describcd  by  the  patìcnt  as  rhcumatìc  in  character,  and  an  enlargc- 
ment  of  the  part  involved.  In  some  instances  the  pain  Ivis  not  been 
severe  cnougb  to  attract  the  patient's  attenlion  aod  the  first  iodicalic 


Fic.  J36.- -X'fBy  of  a  l'aw  oi  libi-u:  '■  i.iij'i't  ihc  iijipcr  end  of  the  tiumcnti.  Tli« 
multiloculBT  nature  of  Ihc  l»ii>n  is  ìh<<  '  1  I  Iil  libiuui  iiuuc  cipanda  the  bone  tqu«Uy 
in  bU  dircctioR»,  fillinii  llic  inlcnut  of  tiiL  ;1iuì;hiJ  cuilei  likt  a  mould,  Thr  ri>rt«  al  tM 
AUtftì'  side  bu  heen  ftnctuKd  ti  one  point.  There  tui  bc«n  no  exlrni.ic<n  of  the  dm» 
througli  Ùà%  £uuK.  SvBimcIric»!  expan&ion  of  llic  bonu.  nbicncc  ni  c^itcìuiion  throu^ 
the  thhtned  coticx  and  Inck  al  pcrìdiica.1  prolifrr*llou  are  tbc  ntcwt  cbuaclcrótic  X-r«y 
findings  of  fibruui  osleitis.    [,LevU.) 

of  thediscasc  has  b«vn  a  pathologtcal  fracture,  or  a  stowly  devcloptng 
deformìty.  The  cnlargcment  is  usually  symnietrical  and  fuaiform. 
The  X-ray  findingg  are  quìte  typical  and  an  accurate  diagnosi^  can 
usually  be  madc  upon  thei^e.  Fig-  3.0  indicale^  the  typical  appearance 
of  librous  osteitls  of  the  upper  end  uf  the  humcrus.  The  shadow  occupìcs 
the  metaphysis,  but  extends  well  down  iiito  the  sbaCt.  The  Icsìon  is 
limited  above  by  the  cpiphyscal  carlilagc,  bcyond  which  it  does  noi 
exleDd,  and  the  bone  i&  syrninetrically  expunded  until  it  has  bccomc 
of  ef^g-shdl  ihinuess.  The  cortex  has  becn  fracture<l  on  the  outer  side, 
but  there  has  been  no  extension  of  the  process  into  the  ovcrlying 
soft  tissues. 


rrBROus  osTEiTis 
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Usually  the  coursc  of  fibrous  osteitis  is  long,  the  discase  exlcadìnR 
over  a  ptriotl  o(  yea.rs.  A  typical  inslancc  of  this  long  coursc  is  shown. 
in  a  ca.v  obscrved  by  Rchn.  His  paticnt  was  a  poorly  nourished  girl 
J3  years  of  age,  She  complained  first  of  pain  in  her  right  hip.  Soon  a 
swclUng  devclo]>c(l  and  the  affecteci  bone  began  to  bend.  Othcr  boncs 
softened  and  spontancous  fracfurcs  occurrcd.  Thrcc  opcrations  were 
performod  upon  Ihe  -osteal  eniargement»  associated  with  the  ^>on- 
tancous  fracturcs,  and  in  cach  instante  a  diagnosi^  o(  giant-ccll  sarcoma 
was  made.  Finaliy  after  nine  years  the  palient  died  of  cachcxia. 
Allhough  the  diagnoais  of  giant-cell  sarcoma  was  niade  by  a  rdìable 
pathologist,  in  this  case  the  discase  was  undoubu-illy  librous  osteilis. 

Clìiùcally  I  believc  tbat  we  must  recogiùzc  two  forms  o[  lìbroug 
ostdtis,  a  diffuse  and  a  localizzi.  Case»  are  not  uncommon  in  which 
the  dLiease  affects  the  mctaphysis  of  one  of  the  long  bones  and  remaÌDS 
localizcd.  the  general  health  of  the  patient  remaining  good  cven  after 
symploms  bave  been  notcd  for  a  numbcr  of  years.  Tbcrc  are  other 
cases,  such  as  that  dted  above  observcd  by  Rchn,  in  which  a  number  of 
boDcs  are  successively  involved  and  the  patient  cventually  dies  in  a 
cachectic  state  after  the  discasc  has  progrcsscd  slovrly  for  a  number  of 
years. 

X-ray  Biagnosis. — In  mast  ìnstances  aa  accurate  prc-opcralive 
dUgnosis  can  be  made  fram  the  X-ray  Jindings.  Occasionally  there 
will  be  Komc  difliculty  in  difìercntiatìag  bctwecn  fibrous  oàteitis  and 
centrai  giaiit-ccll  sarcoma.  Bloodgood  belicves  that  thcrc  may  be 
some  relationship  between  the  two.  He  states  thnt  from  gros«  and 
microscopìe  studìes  of  bone  cysts,  osteitis  fibrosa  and  centrai  giant-ccll 
tamor,  he  is  forced  to  the  conclusion  that  theri;  may  be  some  relation- 
ship between  these  pathological  processes.  V'ery  frequently  there  are 
found  in  fibrous  osteitis  curranl-jclly  area»  which*  cannot  bc  Hiffcr- 
entiated  from  the  giant-ccll  tumor,  and  tn  centrai  gìant-cell  sarconias 
there  are  often  found  white  arca*  which  are  histologically  identical 
with  osteitis  fibrosa. 

In  dbrous  osteitis  the  shadow  is  usually  in  the  metaphysis  and 
extends  well  down  into  the  shaft,  being  fusiform  in  shape.  Usually 
the  bone  has  undcrgonc  a  symmetricat  expansion,  until  there  remaìns 
nothing  but  a  layer  of  corlìcal  bone  of  egg-shell  thinncss.  There  la  no 
exttnsion  of  the  proccss  of  the  surrounding  tissues,  even  when  the 
thinned  cortical  bone  has  been  fractured,  and  the  epipby.«al  carlilage 
limita  the  process  frora  extendiag  into  the  cpiphysis.  Giant-ccll 
sarcoma,  whcn  occurrìng  in  the  m£laph>'sis,  does  net  extendso  far  ìnto 
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the  sbaft  as  docs  fìbrous  osteitis  and  tcrnls  to  forni  a  fphcrical  rathcr 
ihan  a  fusìform  awelling.  Whìlc  in  centrai  gìant-cell  sarcoma  tlie 
expansion  tcnds  lo  be  asymmetrical.  there  are  cases  in  which  ìc  is  as 
symmctrical  as  in  (ibrous  osleilis.  Ruplure  throuyh  (he  thinned 
cortical  bone  and  cxtcnslon  through  the  cpiphyseai  cartilage  are  in- 
dicative oi  u  g^ant-cell  curcuma.  Bone  abscesses.  lubcrculosis  and 
sypbili»  of  bone  oflTcr  few  difBcultìcs  in  diagnosis  and  can  usually  be 
readily  diflercnliatcd  from  the  le^oo  under  discussion. 

Treatmftil. — Fibrtms  osteilis  is  a  bcnign  discasc.  probably  infiam- 
matory  in  charactcr.  A  pathologìcal  fracturc  may  inslìtutc  reparative 
processea  which  end  in  cure.  In  caaes  of  tìbrous  osteiUs,  when  patho- 
logìcal fracturc  occurs,  the  fracturc  shouid  bc  rcduccd  and  a  proper 
dres&in^  applìed  to  maìnlain  the  fragments  in  appo»itÌon.  0)>erattve 
ìntcrfcrence  sbould  bc  postponcd  until  the  fracturc  has  had  a  chance 
to  unite,  because  a  ture  may  restili  during  the  process  of  rcpair. 

Remova!  of  the  fibrous  tiàsue  or  the  contents  of  a  cyst  by  curettage, 
foUowc«l  by  the  introduction  of  a  bone  plug,  Mosctig-Moorhoff  or 
bìsmuth,  will  cure  most  of  thcsc  cases.  Transplantation  of  bone  into 
the  cavity  is  probably  tlic  bcsl  procedure,  li  markcd  dcformity  has 
rcsulted  or  the  cortcx  has  bccn  greally  thìnncd  so  that  therc  is  little 
or  no  hope  of  repair,  resection  of  the  diseased  portioa  of  the  shaft, 
followcd  by  transplantation  of  bone,  is  indìcated. 

In  the  localizcd  lorm  of  the  discare,  the  trauma  assodated  vntb 
fracture  or  almost  any  type  of  operation,  will  inslitute  reparative 
proccsscs  ending  in  cure.  Whcn  the  discasc  attacks  nnany  boncs  it  is 
apt  to  be  progressive,  and  while  bone  repair  may  occur  at  the  site  of 
the  different  le^ons  when  operative  inlerference  is  inslituled.  the 
general  health  of  itic  patient  gradualty  dctcrioralcs  and  dcath  from 
cachexia  occurs  matty  years  after  the  tìrat  symptoms  appear. 

DISEASES  OF  THE  JOINTS 


Acute  serous  arttiritis  is  not  ver>-  common  in  the  upper  cxtrcmity. 
Any  or  ali  of  the  largcr  joints  may  bc  involve<l  io  acute  arlicular  rhcu- 
matism.  A  scrousinflainmation  of  the  wrist-  andelbow-joìntsbconomon 
in  gonorrhoca  and  may  apiiear  as  a  part  of  the  clinical  picture  of  art  bri  lì* 
deformans.  It  ìs  not  uncommon  to  find  an  acute  serous  arthritìs 
associated  with  an  osteomyclìtic  focus.  A  pyogcnic  focus  in  the  lower 
end  of  the  humcrus,  or  in  the  up])er  end  of  tlic  ulna  or  radius,  may  be 
asaociatcd  with  a  serous  ìndammadon  of  the  cibow  joints. 
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Traimuitic  Arthritis.— Any  joint  wlien  si)rained  or  dislocateci  may 
becomc  acutcly  inllamcd.  This  Iraumaiìc  form  of  arthrìtis  usually 
rapidly  subsides  and  the  serous  exudate,  whìch  follvwed  extravasatiun 
of  blood  into  the  joint,  soon  dìsappc-urs,  The  traumatic  cases  prescnt 
the  usuai  symptoms  associateci  with  acute  arthrilis.  the  objective 
Andings  naturally  varying  somewhat  with  the  joint  invaivcd. 

Acute  suppurative  arthritìs  folhiws  trauma  in  which  infcction  haa 
been  carrìed  into  che  joint  through  some  wnund.  Compound  disloca- 
tions.  guoshot  and  stab  wounds.  are  common  causcs.  Suppurative 
arthrìtis  also  occurs  as  a  mctastatic  proccss  tn  scarlet  and  typhoid 
(ever.  small-pox  and  pyemia.  The  shoulder- joint  is  relativcly  fre- 
quently  involvcd  in  the  suppurative  arthrìtis  occurring  in  scarlot.  fevcr. 
The  ractapncumonic  forms  of  arthrilis  bave  alrcady  hecn  cursoriiy 
mentioned  in  discu»&in}{  atreptococcic  and  pneumococcìc  osteomycUtìs, 
During  the  coursc  of  pneumonìa,  or  after  the  crisis,  a  suppurative 
arthritis  may  develop  in  one  or  more  joint*.  This  form  of  arthrìtis 
is  usually  suppurative  in  character  and  has  been  thought  by  some  to 
be  srcondary  to  a  bone  focus,  so  situatcd  that  the  intlainmatory  process 
exlended  rapìdiy  through  the  cortìcal  bone  from  which  it  passed 
bcncath  the  capsule  into  the  joint.  The  rapìdity  with  which  thesc 
metapneuDionic  processe»  in  joints  repah-  after  simple  inciùon,  or 
even  aft«r  aspiration.  scems  to  preclude  anypossibìlityof  bone  ìnfecUon 
in  most  c^ses  of  arthritis  of  this  t}^)e. 

Acute  suppurative  arthrìtis  associated  with  severe  pain,  hifib  fevet, 
swelUng  of  the  articular  and  paraarticular  tibsues  und  impairment  or 
Iosa  of  functian  of  the  afTccted  j'oìnt.  When  the  inflammatory  process 
perforates  the  capsule  thcrc  may  be  some  improvemcnt  in  the  symp- 
toms, but  a  subcutaneous  phiegmon  then  develops,  the  skin  becoming 
red,  oedematous  and  fiuctuatìng. 

Acute  suppurative  arthrìtis.  in  ali  instances,  is  seriou^i,  bolh  as  lo 
the  lifc  of  the  paticnt  and  the  functìon  of  the  joint.  The  treatment 
consìsts  of  incision  into  tbe  joint  to  provide  for  escape  of  the  pus  and 
the  establishment  of  drainagc.  During  the  treatment,  the  joint 
sbould  be  immobilized  in  the  position  whtch  n-ill  be  most  useful  in  ca.se 
anchylosis  should  occur.  Failure  to  prevcnt  contracture  often  results 
in  malpostion  of  ttic  limb  ]cading  io  parlial  or  complete  loss  of  function. 

GooQrrhceal  ArthritiS' — Arthrilis  may  develop  at  any  time  during 
the  coursc  of  a  gonorrhu-al  infection,  tocent  or  old.  It  is  mctastatìc  in 
diaracter  and  ànce  ìmproved  cultural  mcthods  bave  been  introduced 
the  gonococcus  is  now  frequently  isolated  from  the  joint  fluid.    Irons 
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States  that  the  proportian  ut  cascs  in  whicli  ihc  j;*>noi-otcus  cani 
obtained  ia  culturcs  trom  tlie  jomt  fluid  Ì5  varìously  cstimatcU  from  30 
to  70  per  cent.  The  acute  cases  gìve  the  greater  proportion  of  posi- 
tive resulls  and  cultural  methods  oftcn  succccd  wherc  microscopie 
examìnation  has  faiied  to  reveal  the  organism  in  the  joint  fluid. 

Wliile  this  form  of  arlhritìs  tnay  occur  in  any  joint,  the  lar(!cr  ones 
are  most  commonly  aitectcd.  The  joints  are  aficctcd  in  tlic  (ollowing 
order  of  frequency  as  ìndicated  by  statistìcs  based  upon  695  casca: 


Knpf ajg 

.\aklc US 

Wrirt 76 

ICIbow 33 

Sbouldet 44 

Hip...  4» 


TcTO|)aro-ina.iilIary, .,..,. .  |6 

SRuUjuUiUor  (otit 46 

H««l  and  toe* >i 

Snull  juìnU  of  hand» $e 

Other  articuLiCioiu 14 


Thearthritì&usually  develojw  wìthìn  twoor  threeweeksof  tliegonoi> 
rhceal  ìnfcction.  At  onc  timc  it  was  fiupposcd  that  artfarìtic  manifesta- 
tioDS  occurred  when  the  ioflammatory  process  extended  to  the  posterìor 
and  proslatic  parts  of  the  urethra,  but  it  ts  now  generally  believed  that 
the  aclhrìtis  occurs  whcn  the  oiganisms  cxtcnd  to  the  dccper  layers  of 
the  mucou»  membrane  from  which  ihey  gain  acce^  to  the  general 
cìrculation  tbrougb  the  lymphatic  and  blood-vcsscls. 

Locai  traumatism  of  the  mucous  membrane,  either  by  the  use  of 
strong  antiseptic  solulions  or  by  instrumcnts,  (avors  the  entrance  of 
the  batteria  into  ihc  cìrculation.  Changcs  in  ihc  gcnilalia  occurring 
in  pregnancy  and  the  trauma  suatained  during  labor  favor  the  dcvelop- 
menl  of  metastatic  joint  ÌnfcclÌon  in  womcn.  The  so-called  artlcutar 
rheumatism  occurring  Ìii  pregnancy  differn  from  ordinary  arlicular 
rheumatism  in  a  numbcr  of  ways,  especially  in  the  frequency  with  which 
the  joints  bccome  anchylosecl.  This  tv]»  of  rheumatism  is  in  most 
instanccs  gonorrhoeal  in  origin.  Trauma  scems  to  play  a  part  in  dc- 
termining  wfucK  joint  U  atlcctcd.  A  numbet  of  instances  might  be 
cfted  in  which  a  joint  bas  been  .'^lightly  injured  or  over-workcd  just 
before  the  acute  inflammalory  symptoms  developed.  The  fact  that 
the  jiunts  of  the  lowcr  cxtremity  are  more  cxposed  to  slight  injuries, 
oftcn  ovcr-lookcd,  may  account  for  the  frequency  with  which  gonorrhoeal 
arthrìlJs  is  ol)ser%'€il  in  the  knee  and  anklc.  It  is  pcculiar  that  the  wrist- 
joint  is  so  frcqucntly  afTccted  in  womcn.  In  half  of  the  cascs  obscrvcd 
by  Nasse  in  women,  the  radiocarpal  and  carpai  joints  were  involved. 
No  satJsfactory  explnnalion  can  be  givcn  for  this  frcquent  ìnvolvement 
of  the  wrist  in  women. 
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The  clìnical  pìcture  of  gonorrhcral  arthritìs  ìs  wel)  knou^n  and  quite 
characlcrisUc.  In  the  ordinar)-  cascs  Ihere  clevelops,  witbiti  a  few 
days  after  thv  Initial  UTCthrìtis  or  the  rccurccncc  of  an  old  urcthral 
iofcctìon,  pain,  tenderne»»  and  swelling  of  the  joint.  While  the  symp- 
loms  may  b«  pronounccd  in  one  joint,  for  cxample  the  vrrist,  carcful 
history  laking  will  often  reveal  some  pain.  tenderness  or  swellìng  in 
some  of  the  other  jolots.  C'ontrary  lo  the  generai  belief,  gonorrhoeal 
arthrìtis  b  neariy  always  polyartìcular,  although  Ihc  changcs  occurring 

some  of  the  joìnts  may  noi  he  very  paìnfxil. 

The  genvrul  symptoms  vary  in  the  diflicrcnl  cases.  One  patient 
may  be  sUghtly  indisiposed,  wìth  a  temperature  of  94)°  to  ioo°F.,  white 
another  may  present  ali  the  ^ymploms  assodated  vith  a  ^vere  sepsis, 
such  as  high  (evcr,  dry  tonguc,  de.  Usually  ihuse  symptoms  subside 
ìa  a  few  days,  and  the  constitutionài  symptoms  are  not  always  dircclly 
proportional  to  the  degrec  of  joint  involvemcnt. 

The  changcs  in  the  joint  vary.  In  some  cascs  thcrc  may  he  no 
gross  changes.  paìn  in  the  joint  being  the  only  indicaLion  of  any  invotve- 
ment.  UsuaUy  the  joìnL  becomes  swoUen  and  painful  and  serofibritious 
cxudate  Ì5  poumi  into  it.  Thvrc  is  limitation  of  motion  and  the  joint 
assBfiw»  the  poiiition  which  permits  of  the  greate&t  accumulation  of 
fluid.  Occasionatly  severe  suppurative  arthritis  develops  durìng 
gonorrhcea.  Thìs  is  usually  due  to  staphylococci  which  have  gained 
access  to  the  general  circulation  through  the  diseased  mucous  mem- 
brane. Some  of  the  mosl  painful  and  scriou.'j  forms  are  those  in  which 
thcrc  is  little  or  no  ciudate  but  considcrable  capaular  and  periarlicular 
involvemeni. 

Instead  of  developing  acutely,  gonorrhoeal  arthritis  may  come  on 
subacutely.  After  an  acute  onsct  the  swelling  may  persisi,  the  ejtudate 
not  being  ahsorbed,  and  in  Ihese  case»  wc  have  a  chrcmic  hydrops.  In 
the  joints  of  the  upper  extremity  the  shouldcr  is  mosl  frequently  the 
aeal  of  a  chronic  hydrops. 

Treatmeni — Prophylaxis- — The  mucou."!  membrane  ìntectcdwith  the 
gonococcus  shuuld  not  be  traumatized  during  treatment  and  conditions 
shouid  bc  providcd  which  favor  the  Umitation  of  the  inflammatory 
process. 

After  arthritis  ha»  dcveloped  the  joint  shouid  be  immobilìzed  by  a 
drcsslog,  in  such  a  position  as  to  insurc  the  bcsl  possiblc  functioa 
thould  anchylosìà  dcvclup. 

The  most  eflìdent  treatment  in  any  case  of  gonorrhoeal  arthritis, 
acute  or  chronic,  ìs  the  ìnjection  of  formalin,  3  per  cent.,  glycerin,  9S 
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per  cent.,  into  the  diseascd  joint.  I  bave  aeen  cases  o(  acute  scroi 
arlhritis  cured  by  one  injeclion.  Ir  the  chronic  cases,  cven  the  dry 
seroua  forms,  formalin  and  glyccrin  injectcd  into  the  jointa  givc  good 
results.'  If  che  symptoms  do  not  subside  after  the  first  injection,  a 
second  and  thlrd  injection  may  bc  requircd.  An  ounce  of  the  solution 
can  usuaUy  bc  easily  ìnjected  into  the  elbow  or  wrist. 

In  chronic  CLses  a$<;»ciated  vrìlh  constderablc  paìn,  and  in  chronic 
hydrops,  vaccine  therapy  is  of  distinct  valuc.  This  may  bc  combincd 
with  the  intra-arlicular  injection  o[  2  per  cent,  formalin  in  glyi 
Immobilization  should  bc  mainlaìncd  during  the  treatment. 

In  Ihe  suppurative  forms  tbe  joìnt  should  be  incised  and  drainaj 
cstablished,  as  in  any  other  form  of  suppurative  arthritis. 

During  the  acute  stage  traclion  is  of  decided  value  as  ìt  separates 
opposed  joint  surfaces  and  relieves  Ùxc  patn  to  a  great  extent. 

Tuberculous  Arthritis. — The  joints  of  the  upper  otrcmity  are 
not  as  frequenlly  the  seat  of  tuberculoàs  as  are  the  hip  and  knec.  The 
clbow-joint  is  more  frequcntlv  afiected  than  are  the  shouldcr-  and 
wrist-joints.  The  slalislics  from  Garrè's  clinic,  recently  published  by 
Lenhard,  deal  with  145  cases  of  tuberculosis  of  the  joints  of  the  upper 
extrcmity.  which  wcre  trealcd  during  the  piist  ig  years.  The  joinls 
of  the  upper  extremity  wcre  involved  in  the  foUoTring  ordcr  of  f requency.;_ 

Elbow-jolnt 79  tlmcs 51.0  pir  ceni. 

Wrbt-jolni 41  tlnua i8.a  perccm. 

Shoulder- joint *  ij  ({nei 17.1  perwnt. 

Tuberculous  arthritis  in  most  instances  is  secondary  to  a 
in  the  cpiphysìs  of  onc  or  more  of  the  boncs  cntcrìng  into  the  formation 
of  the  joint.  K.0nig  ctaimed,  some  years  ago,  tbaC  most  o(  the  cases 
of  tuberculosis  of  the  shouldcr- joint  are  prìmarily  ostcal,  the  focus  bcing 
^tuated  most  frequently  in  the  upper  cpiphysìs  of  the  humerus. 
Accordiog  to  hts  observalion  about  75  per  cenL  of  the  cases  were 
primarìly  oslcal,  about  35  per  cent,  primarily  syno\-ial.  The  X-ray 
lìndjng»  in  tuberculous  arthritis  have  conhrmed  these  eady  observa- 
lions  of  Kònìg.  .\  general  miliary  tuberculosis  of  the  synovLaI 
membrane,  without  a  primary  focus  in  the  epiphysis,  is  extremi 
rare.  An  appearance  simulating  this  is  not  infrequent  and  at 
time  of  o]>eration  ìt  may  be  im])(>ssible  lo  say  wliether  one  is  fì^nnog 
with  a  syno\itis  secondary  to  a  bone  Icsion  or  with  a  primary  tuber- 
culous synoviUs,  but  in  ncarly  ali  cases  where  the  joint  can  b«  cxamincd 

'  FarBulla-itlycerU)  «uluiion  onght  noi  lo  he  ÌD;cct«i]  unlcu  It  hu  bwn  preparcd 
leu  ihan  n  ho«n  Ij'  ^-  U-)- 
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post-mortem  or  after  amputation,  a  primary  focus  in  the  epiphysis  will 
be  seen  to  be  the  primary  cause  of  the  infection. 

The  X-ray  does  not  reveal  the  primary  bone  focus  in  ali  cases,  for 
the  tuberculous  process  may  have  extended  to  the  synovial  membrane, 
causing  estensive  changes  inthe  same,  before  the  bony  trabeculae  have 
softened  enough  to  render  differentiation  of  the  bone  focus  possible. 
In  advanced  cases  of  tuberculous  arthritis  the  bone  will  probably  be 
dìseased,  but  it  is  impossible  to  determine  by  X-ray  examination 
whether  the  bone  has  been  priraarijy  or  secondarily  involved. 

The  changes  in  the  synovial  membrane  which  occur  after  the  tuber- 
culous process  extends  from  the  bone,  consìst  of  the  deveiopment  of  a 
tuberculous  granulation  tissue,  the  pouring  outof  an  exudate  and  a 
reactive  inilammation  on  the  part  of  the  capsule  and  surrounding 
tissues,  which  tends  to  encapsulate  the  tuberculous  tissue  and  renders 
spontaneous  healing  possible.  The  tuberculous  granulation  tissue 
extends  from  the  attachment  of  the  synovial  membrane  over  and 
beneath  the  articular  cartilages,  which  become  softened,  tìbrillated  and 
raised  from  the  underlying  bone.  In  the  shoulder-joint  the  tuberculous 
process  may  extend  to  the  marrow  which  becomes  transformed  into  a 
soft,  fleshy  mass.  The  name  of  caries  carnosa  has  been  apphed  to  this 
form  of  tuberculosis,  which  has  already  been  discusscd  under  the 
secondary  forms  of  tuberculous  osteomyelitis. 

The  newly  formed  tuberculous  granulation  tissue  may  cicatrize. 
in  which  case  there  is  httle  or  no  exudate,  and  the  thìckened  capsule 
becomes  shrunken.  The  tuberculous  granulation  tissue  in  the  joint 
may  increase  in  amount,  the  exudate  being  absorbed  and  the  typical 
fungus  then  forms,  If  caseation  occurs,  the  synovial  membrane  is 
covered  by  a  soft  spongy  tissue  and  the  paraarticular  tissues  become 
oedematous.  If  the  softened  and  caseated  mass  ruptures  into  the  joint 
cavity,  a  suppurative  form  of  tuberculous  arthritis  develops.  If  such 
abscesses  nipture  through  the  capsule  sinuses  remain  after  they  are 
opened  or  discharge  spontaneously  and  lead  down  to  the  diseased 
focus.  These  cold  abscesses  are  more  often  secondary  to  the  bone 
focus  than  to  the  rupture  of  a  softened,  ceaseated  focus.  In  tuberculosis 
of  joints  the  first  stage  may  be  a  hydrops,  this  is  followed  by  the  forma- 
tion  of  tuberculous  granulation  tissue,  which  may  cascate  and  givc  rise 
to  the  suppurative  forms  of  the  disease. 

FonnatiMl  of  Rke  Bodtot. — Therc  are  found  in  tubcKuIous  joints  (|uite  frequcntly, 
npecUtUy  in  the  seroiu  and  diy  forms,  small,  spheroidal,  opaque  masscs.  caiied  rice  bodics. 
These  snull  bodies,  wbich  «e  quite  characteristic  of  tuberculous  iliscase.  may  bc  present 
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per  cent.  Involvemoit  of  the  sjTiovial  membrane  alone  was  found  in 
but  two  cases. 

Tvbercuiosis  of  the  wrisl-jahit  was  obscrvcd  40  times,  occurring  in 
men  22  times  and  in  women  iS,  The  average  age  at  which  the  patient 
appeared  al  the  hospital  (or  treatment  was  31.4  years.  The  discasc  in 
most  cascs  had  persistvd  for  some  timc,  dating  back  to  the  lirst  or 
s«cond  decennium. 

The  foltowing  table  indicate^  tlie  location  of  the  prìmary  Cocu»: 

Ridto-orpa]  joint S  times 

Loinr  radw-ulnai  jolnt 6  timcs 

Cvpo-tnctacarpd  joint.  Stime* 

C*rpw Il  (ime* 

Lower  epìpbyiis  oi  radius .  j  times 

Lomr  epìpliysis  of  ulna. t  time 

Tubcrculoùf  of  Icnilon  «hr^ihi a  tlmea 

The  rìgbt  wTfac  was  altected  rj  tbBCS,  the  left  13. 

The  fr«]Ucnt  invulvcmcnl  o|  the  joints  o[  the  righi  upper  cxtrcmity 
suggesUi  that  trauma  plays  an  edologic  rólc  in  tubcrculosis  of  joints. 
In  some  cases  the  effect  and  charactcr  of  the  trauma  is  over-estìmated 
by  the  patient,  whìie  in  othcr  instanccs  the  trauma  may  bave  been  so 
slìght  as  noi  lo  attract  the  attention  of  the  patient.  The  changes 
induced  by  the  trauma  undoubtedly  provide  condttions  which  favor 
the  dcposition  and  growth  of  the  organism.  As  pointed  out  years 
ago  by  KSnig,  the  trauma  which  Eavors  the  devetopmeat  of  tubcr- 
culosis of  boncs  and  joints  is  always  shght.  If  the  trauma  i»  severe, 
the  locai  resìstance,  assocìated  with  the  reparative  process.  is  increased 
somucb  that  the  tuberete  bacillus  is  unable  to  dcvelop. 

Sympumts  and  Clinkal  Caurse  0/  Tubercutous  Arlhritis. — Thcre  are 
ccrtain  symptoms  common  io  tubcrculo&ìs  of  joints,  such  as  paio, 
localizcd  tcndcmcss,  limìtatlon  of  moUon,  swclling,  muscular  rigidity 
and  atrophy.  The  symptoms,  however,  vary  in  different  joints  and 
dìflercnt  cases,  dependìng  upon  the  location  of  the  prìmary  focus. 
the  extcnt  and  charactcr  of  the  discasc  (whethcr  a  hydrops  or  of  the 
granulatìng  or  suppurative  lype),  upon  the  slructure  of  the  joint 
(whcthcr  simplc  or  compUcated),  and  upon  the  general  rcsìstancc  of  the 
patient.  High  re&ìstance  favors  the  sponlaneous  healing  uf  the 
disease,  the  involvod  tissuc  dcatrìzing,  so  that  ihe  joint  becomee 
strophic  and  .inchylosed. 

Tubcrculosis  of  the  shoulder-joint  usually  begins  insidiously  and  ìs 
vciy  chronic.  The  tubcrculous  hydrops  and  the  suppurative  form  of 
tubcrculosis  are  aeen  bui  rarely  in  the  shouldcr.     Hydrops  may  occur 
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caHy  fts  the  prelimìnary  stage  o(  a  fungiLs  tubcrculosis.  bui  whcn  tH 
patient  comcs  under  observation  the  joint  is  usually  distcn<le<l  wii 
tubL'rrulous  granulaliun  lisKUC,  the  pnranrlitnlar  tÌ56ues  are  Ìafi]trated 
and  douRhy  and  the  ovcr-Iying  skin  has  the  white,  glossy  appcarancc 
cliaracU'tiblit  o(  tumor  aibus.  i 

The  sjTnptoms  a^sodatcd  with  carie»  siccA  are  quite  t.y(HcaI^H 
theshouidcr  bccomt's  flaltCDfd,  the  dcltuid  atrophics,  and  the  acromion 
and-  conicoid  processcs  becomc  more  prominent  as  the  head  of  the 
humcrus  is  parlially  destroycd.  The  joint  becomes  luted  early  in  the 
disease.  ami  thr  àxation  is  marked  cnough  to  suggest  anchyloùsj 
Thcsc  changes  are  oftcn  accompaiucd  by  severe  neuralKia-Iikc  pnins 
which  radiale  down  ihu  arni.  Caritrs  Tiicca  is  ch;iractcrizc<I  by  a  long 
clinical  coursf,  ihcre  being  a  marked  tcndency  for  Lhe  ncwly  fomicd 
tissue  to  cicatrizc  and  undergo  spontaneous  healing. 

Tuberciilosis  of  the  Elbow-joint— Tuherculosis  of  the  elbow- joint  i 
characturizfd  by  swelling  and  liniitalion  of  molion.  The  swcllìn 
is  usually  first  notìccd  posteriorly  belwecn  the  head  of  thcradiub  and 
the  latcralborderof  iheolecranon.  If  this  isdue  toh\'drops  ducluation 
may  he  clicitcd.  If  tuborculous  granulation  tksuc  hììs  thu  joint,  the 
swcUing  may  bave  a  doughy  feci.  Swetling  may  also.  he  noled  io  the 
olecranon  fossa  un  both  sides  of  the  trìccps  tendon.  and  in  the  griiove  for 
the  ulnar  nervo.  iH»stcrior  lo  the  internai  condylc. 

The  clbow-juint  being  >uperJÌcial  ast^umes  a  characterisUc  spindlc- 
shape  OA  the  tubcrculous  granulation  tissue  fUls  the  joint  and  lhe  para- 
arlicular  tissue*  bocome  intiltratcd.  The  spindle-shape  nf  the  tuberai- 
lous  elbow  is  acccniuatcd  by  the  marked  atrophy  of  the  muscics  above 
and  beton-  (Fig.  337).  Tf  the  tubcrculous  granulation  tìSHuc  soften». 
cold  abscesscs  form  and  after  tbese  are  opcncd  or  discharge  spontaDe-' 
Dusly  sinu^es  icmain  leadìng  down  to  the  dìscased  jotnt. 

Limitaiion  oj  Molioit.- — Loss  of  full  power  of  extcnsion  h  usually 
first  Dotcd.  Full  flcxion  of  the  ann  may  be  made  with  difficulty.  The 
furearm  gradually  becomes  partìally  6exed,  so  thal  ir  forms  an  obtuse 
angle  wilh  the  arm,  which  is  an  undesirablc  po^lion.  If  the  primar>' 
tot  US  h  in  or  about  the  lowcr  end  of  the  bumerUK,  or  in  the  olecranon. 
aupination  and  pronation  may  be  unafTected.  If  the  tulierailou^i 
proce»s  involvcs  the  capitcllum,  the  head  o[  the  radìus.  or  the  pari  of 
the  ulna  bordering  upon  lhe  Icsscr  sigmoìd  ca>'ity,  therc  will  be  partial 
or  complete  ioui  of  pronation  and  supination. 

The  amouDt  of  pain  and  fevcr  k  variablc.  The  sizc  and  form  of  the 
swclling  dependi  upon  wbeiher  the  proccss  is  a  tubcrculous  hydrops,  a 
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in  Ihe  position  which  ihc  hand  occupìes  in  relation  to  the  {oreann. 
Normally  Uic  hand  occupies  a  posilion  of  sUght  ulnar  llexion,  bui  in 
tubcrculosis  of  tbc  wrist  Ihis  may  be  losl.  the  band  being  in  Lhe  aaàa  of 
the  forearm,  or  therc  may  bc  a  sUght  dorsal  sublu-xatiyn  (Fig.  238). 
'Ilic  position  of  tbe  hand  depends  a  gciod  deal  upon  the  amuunt  of 
dcslruction  occumng  in  the  taqial  boncs. 

If  the  adjacent  tendon  sheaths  are  involved,  the  characterìstic 
swclling  assodatcd  with  intìaraniatory  processes  in  them  wìU  bc  noted. 
If  the  luhcrculous  granulation  Ussuc  has  caseatcd,  sinuscs  may  be 
prescnt  which  lead  down  to  the  diaeased  carpai  bones.  Tbe  cases  in 
which  tlie  tubcrculous  proccss  cxtcads  to  the  wrbt  from  the  lower  end 
of  the  radius  differ.  as  far  asprognosis  is  conccrned,  from  those  in  which 
the  infeclion  extends  from  the  metacarpal  or  carpai  bones,  or  is  primary 
io  Ihe  synovial  membrane.  Whcn  the  dìscosc  extends  from  ihc  radius 
therc  is  oftcn  found  a  wedge-sliaped  infarcì  iu  the  bone,  associated  with 
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a  progressive  ìnfdtrating  tuberculom  of  the  sbafi;  the  tubercutosis 
of  the  wrist  is  hcrc  of  secondary  importante,  as  the  inliltrating  tubcrcu- 
losis  of  the  shaft  becomes  the  important  part  of  the  clinical  picture. 
Tubcrculosis  extending  to  the  wrist  from  Ihc  metacarpal  bone  is  apt  to 
be  localizcd  and  can  be  easily  conlrolled  by  conservative  procedurcs. 

Dùjgnosis. — One  expcrlcnccd  in  the  diagnosìs  ot  surRÌral  lesions 
has  bui  little  difHculty  in  recognizing  tubcrculous  arthritis.  The 
insidious  onset  and  slowly  devcloping  symptoms,  consisting  of  pain 
and  IJxation  of  the  juint,  are  characterìiitic.  Caiies  sicca  may  be 
mÌ5takcn  for  rhcumaiism.  a  joinl  ncurosis,  or  a  painful  joint  resulting 
(rom  irautnatism  if  an  injur)-  ha»  been  sustained  &hortty  before  the 
bcgìnning  of  symptoms.  X-ray  examination  in  such  cases  shouid 
enable  oue  to  make  a  positive  diagnosis,  for  the  bone  destniction  and 
atro{>hy  nnth  little  or  no  rcaction  on  the  part  of  the  surrounding  tissues 
characterize  this  condtliun. 

Fungous  tubcrculo!Ù:t  uf  the  shouldcr  might  l>e  confused  with  a 
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maJignant  tumor  developing  from  the  artkular  cmLi  oE  the  bone,  but 
aa  X-ray  cxaminaiion  and  carefully  takcn  history  will  usually  cnable 
one  to  dìfltTcntiute  betwvcn  the  tn-o. 

Gonorrhocal  arthritis,  acute  ostcoroyclitis,  arthritis  dcfurmans  and 
traumatic  arthritis  wìl)  a.t  tìmcs  have  to  he  con&idered  in  the  di0eretitial 
^agnosis. 

Gonorrhceal  arthritis  and  articular  rhcumatìsm  usually  dcvclop 
aculcly  and  hotb  are  [lolyartìcuiar.  In  }>onorrhcca1  arthritis  tlic  joint 
first  affectcd  improvcs  but  little,  whilc  othcr  joìnts  are  L-xhibiting 
symptoms  and  carcful  examination  will  reveal  the  primary  infection. 
The  acute  onsct  with  rapid  involvement  of  joints  are  suflìciently  char- 
acterislic  to  permit  of  an  accurate  difTcrential  diagnosis. 

Acute  u>teomyclitis  is  usually  rfcugnized,  as  the  paio  and  tendcrnesa 
i»  confioed  to  the  bone  abovc  the  jotnt  line.  Arlhiìtis  dcformuns  as 
a  rule  is  casily  rccugrùzed  by  X-ray  examination,  for  bone  atrophy  is 
usually  accompanicd  by  markcd  rcactivc  chaiigcs  Icading  to  the  forma- 
tion  of  marginai  osteophytes.  In  tubercuIo&Ìi>  there  is  but  little 
reacUon  un  tlie  part  of  the  healthy  bone  immediately  adj'accnt  to  the 
discascd  focus. 

The  X-ray  cxaminatìon  is  the  hnal  resort  in  doubtful  .casc9  aad 
correct  diagnosis  can  usually  bc  madc  upon  thcsc  lìndings  alone. 

Tretitmtnt. — The  indioatioDS  for  treatment  vary,  dependìng  upon 
the  age  ui  the  patienl,  the  form  of  the  tubcrculosìs,  the  penerai  condi- 
tìon  o(  the  patient,  and  upon  the  results  whlch  have  been  obtained 
by  the  procedure»  previously  employed. 

In  ali  ca&cs  considcrable  attcntioii  shouid  he  paid  to  the  general 
treatment  and  favorable  liygienic  conditìons  be  provided.  The  patient 
shouid  sJcep  out-of-doors,  or  provided  with  a  window  tcnt  so  that  plenty 
of  fresh  aìr  can  he  had  at  ali  times.  The  general  sun  bath  has  jirovcn 
to  be  very  valuabic.  At  first  the  dLseased  part  is  cxposed  to  the  sua'* 
ravTì  throughout  ihc  day  and  finally  the  wholc  body  may  be  cxposed. 
A*  a  reault  of  the  esposure  to  the  sun  the  general  condition  improves, 
the  muscle  tonc  ìncrcascs,  the  skin  bccomcs  brown,  the  cutaneous 
drculation  ìs  improved,  dischargìng  sinuses  dry  up  and  the  exuberant 
tubefculous  granulaliun  tisKUC  decrcasc&  in  amount.  The  improve- 
mcnt  'vrhich  has  foUowcd  the  sun<bath  treatment  ìs  eocouraging. 

Forccd  feeding  .shiiuM  he  attemplcd,  iirnviditig  there  are  no  con- 
Uaindications.     Milk  and  cream,  egg»  and  buttcr  should  bc  givea 
[regularly. 

Tuberculin  in  r/iooo  mg.  doses  may  he  a  helpful  thcrapcutlc 


measure.    The  cffccbt  o£  ìLi  julnimislralion  must  bc  carefully  walch* 
and  i(  thctc  is  a  marked  rcaction  it  shoutd  be  stopped. 

Tubcrculosis  in  childrcn  tcnds  tu  Lccomc  tocalizi'd  aod  to  undcrgo 
spuntancous  cure.  Conscr\'atÌve  treatment,  therefore,  is  generally 
indicated  in  the  treatment  of  tubcrculous  arthritìs  in  children.  The 
treatment  consisls  of  immobili/alitm  of  the  jiiirit  involvcd,  Ihe  injer- 
lion  of  IO  per  cent,  iodoform  in  glycmn,  curcttage  of  ànuses  and  the 
reinoval  of  nvcnitic  or  soft  ti.ssui'.  It  has  bccn  my  cxpcricnrc  ihax 
iodoform-glyccrin  emulsion  Is  hclpful  in  the  treatment  of  tubcrculous 
hydrops.  bui  wht-nufungus  or  suppurative  lype  of  tuberculosisdcvctops 
it  has  little  or  no  thcrapcutic  value. 

In  aduits  less  is  lo  be  eipected  from  the  conservative  treatment 
than  in  children  and  more  radicai  treatment  i$  indicateci,  as  therc  ì» 
Icss  tcndcncy  for  tubcrculous  arthiitis  to  rcmain  localized  and  to  cure 
spontancously. 

No  definite  rules  a%  to  treatment  can  bc  laid  down.  Each  case 
nmst  bc  treated  accordingto  the  locai  lindings  and  the  general  condition 
of  the  palicnt.  The  paper  rcccntly  published  from  Garrè's  clinic 
sumniarizes  so  well  an  expericncc  extcnding  over  19  years  that  I  »ill 
quote  cxlcnsively  from  it. 

During  the  post  19  years  Garrè  has  treated  15  cmes  of  tuberculosìs 
of  the  shoulder-joint.  Most  of  thcse  were  injcctcd  with  iodoform- 
giycerin  emulsion.  Vsually  the  joint  rcmained  slifi.  In  «ne  case  in 
which  there  was  comjjlelt  ahsorption  of  the  epiphysis  the  niotion  re- 
mai n«l  gCH)d. 

The  sevwc  cascs,  thosu  with  sequestra,  the  suppurative  and  palnful 

forms,  wcrc  operaled  upon.     Twelvc  rc-scction:^  were  pcrformcd  and 

ihe  late  rcsulls  were  mudi  better  than  anlicipated.     About  one-tfaÌfd 

power  of  the  arm  and  about  two-thìrds  of  the  motìon,  were  lost, 

but  the  patii^nls  were  àbte  to  carry  on  the  work  demanded  of  ihem  as 

oiaÌds.iann  hamU.  tinsmilhs,  ctc.     In  view  of  thrsc  favorable  resuits 

Cane  bdieves  Uiat  in  the  future  the  indications  for  joint  rescciion  will 

btinaeased.    I"  ^^^  treatment  of  tuberculnsis  of  the  shoulder  in  carly 

MMmA  (iiuring  the  first    decennium)    he  favors  the    conservative 

Cini  lre»wd  79  «IMS  of  lubcrculosis  of   the   dbow-joìnt.    In 

Afao.  »h«  oae  or  •*'"  yct"'^'   treatment  with  ìodoforni-glyccrin 

^^  nd  fucati'  ^"^^y  Mtisfaciory  rcsuIts  were  obtaìncil.     In 

^'*^lhtliinK'>u^  suppurative  and  painful  forms  of  the  discasc 

«■a  uè  ptcsenl,  resection  of  the  joint  is  indicale^. 
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The  conservative  treatment  even  in  mild  cases  in  adults  is  not 
satisfactory,  for  the  late  results  show  that  while  most  are  improved, 
only  a  few  are  cured  and  in  these  there  is  dìstinct  limitation  of  motion. 

The  functional  results  after  resection  were  not  ali  that  -could  be 
desired,  for  about  one-half  of  the  joints  were  anchylosed,  but  the 
patient  did  not  wish  a  second  operation,  in  which  an  attempt  would  be 
made  te  mobilize  the  joint. 

It  is  doubtfui  whether  an  attempt  should  be  made  to  secure  a 
movable  joint  in  doing  a  resection  of  a  tuberculous  elbow  by  the 
interposition  of  a  pliig  of  soft  tissues,  as  has  been  practised  by  Helfecich. 
Partial  or  complete  anchylosis  may  favor  thorough  heating  of  the 
tuberculous  process. 

Garrè  does  not  practise  typical  resection  of  the  wrist-Joint.  Re- 
moval  of  both  rows  of  carpai  bone  leaves  a  hand  which  is  practically 
functionlestì.  In  the  suppurative  forms  and  in  those  cases  in  which 
tuberculous  sequestra  occur  in  the  radius  and  ulna  some  operation  must 
be  employcd.  The  diseased  part  should  be  exposed  by  incision  and 
the  dead  bone  or  granulating  mass  should  be  removed  with  gouge  or 
curette.  If  the  process  has  extended  to  adj acent  tendon  sheaths  these 
should  bo  opened. 

lodoform-glycerin  emulsion  may  be  appUcd  to  the  diseased  joint 
to  advantage.  Conservative  treatment  should  be  continued  after  such 
an  operation.  The  wrist-joint  should  be  dressed  in  partial  extensìon 
with  the  fingerà  somewhat  flcxed.  This  posìtion  may  be  casily  obtained 
by  permitting  the  hand  to  rest  on  a  small  roller  bandage  placed  on  an 
anterior  spUnt. 

Typical  resections  of  joints  are  not  attempted  as  much  as  forraerly. 
The  Langenbeck  incision  gives  the  best  exposure  in  resection  of  the 
shoulder-joint,  and  the  Ollìer  bayonet  incision,  or  the  Rocker  j-shaped 
incision  the  best  for  resection  of  the  elbow.  The  reader  is  referred  to 
Burghard's  System  of  Operative  Surgery,  or  to  Binnie's  Operative 
Surgery  for  a  discussion  of  the  details  of  the  resection  of  joints. 

^philitìc  Aitiiritis. — Congenital. — Not  infrequently  an  esudati  ve  arthriiis,  accompanied 
by  but  few  symptoms,  develnps  in  chlldren  having  congenital  syphilis.  A  number  o(  joints 
nuy  be  aSected  umultaneously  or  in  repid  succession.  The  arthrìtis  is  gcnerally  secondary 
to  lyphilitic  osteochondrìtis,  which  has  aiready  been  considered  in  the  section  dealing  with 
lyjdiilìs  of  bone.  Of  the  joints  of  the  upper  extremity  the  elbow  ismost  frequently  afTected, 
but  «1  «rthritis  o(  the  aboutder-joint  associated  with  s>philitic  osteochondrìtis,  which  may 
cause  a  aepanition  of  the  cpiphysis,  is  not  uncommon.  Syphilitic  pseudo-piiralysis  r>f  the 
upper  «tremity  may  be  due  to  such  lesion,  but  in  most  ut  these  cases  the  impairmeni  of 
fuaction  19  due  to  syphilitic  involvement  of  the  muscle  in  direct  relation  tu  the  diseased 
joint. 
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In  irphiUi  invotriiiK  Uie  efHphyMol  iom  oS  the  lower  cad  af  the  bustcnis.  soft  JtnnuUtloa 
titMcdevcbtps  which  ra»y  Ica»!  lo  rpiphj-w»!  iie|Mration,  The  bone  nilanfps  nini  i^iippura- 
tion  nuy  occur.  If  the  ptu  brcnki  ibrough  ihc  aiticiilar  cnrlilnge  a  iiippiiralivc  nrthrìtit 
dn-clopc.  It  niay  bc  <iitiicult  (o  diScrcmUtr  l)clv-<:cn  this  forni  of  syphiUtic  ailhricìs  and 
IttbttriiIuii^aitUrìtìsiElkeinanifeetaUoii'i  of  consenitalsyiihilissrcalMciit  ot  mit  iiurkFd. 

Joint  ìnvoU-cment  ma}*  occur  in  lh«  cady  ttaxce  oi  gyphilis,  accompanyiiut  ui  cveu 
someuliat  prurerfinit,  the  secondary  sj-mptomi.  The  joioia  become  exMediiisly  paintvi 
KD(I  hydropi  dcvcto{n.  As  a  numbrt  of  joiats  may  becnmc  Involvod,  ìht  ilucaac  «ometrhBl 
rcMmbk»  acuic  ardcular  ihcumatUm.  The  diffcrcniial  difiXBoaU  i*  difficult  if  ihc  priiauy 
l«aìon  bai  httn  conccalcd  nnd  th«  Mcaiular)-  symptonu  ìt*w  Dot  dcvclapcd  or  ar«  not  prò- 
aounccd.  Whcn  an  ojicratJon  hA5  bccn  perforracd  in  acute  KummaCQua  utbritU  bccaus« 
of  alt  errar  in  diisiiMis,  hÌRtulusiral  naminntiun  hoiirvvrnletl  milinry  Ruminali  in  the  tisiut 
reinov^. 

The  joinl  chaniccì  ob^rrvcd  in  the  late  stasca  of  «yptilia  ara  Rummatou;  in  character. 
Tbt  anhritii>i:s  tithr-T  prìitury  or  is  »ccondafy  lo  a  pcrioateal  oroftcai  xuiamit  ìn  tbi^aru'cu- 
iar  cod  of  oiM  of  the  boncs.  Of  ihc  joinis  of  the  upper  txtremìty,  the  wrìat  is  probalily 
mott  frcqueiitiy  involved  in  this  fcumnatoiu  Iona  of  arlhritis. 

The  liyiiorial  membrane  becMncs  ihickencd  and  cavered  wìili  vUIoub  and  tumar-lllce 
maaitei.  InfìlLtaiion  o(  the  capsule  leails  to  «iniraction  ol  the  urne  and  the  artlrutur 
canilages  hecomc  crodcd.  UiuaUy  the  chaogn  «rv  more  maiked  In  the  center  than  at  the 
edcea  of  the  (artilosc  .\n  the  rro^iuoit  in  the  cartilaitc  rcEKiir,  stati]  radiatinK  Kan  are 
(omed  which  roicmblc  Rjphilitic  wnr*  develnping  in  olher  tÌMue*. 

Gumtnata  iv  the  jaiat  are  luiully  nccompotiicd  by  hytluxpi.  The  jiùnt  bccomet  kwo'I- 
Icn  and  a>  the  irtlcular  cattUagn  are  diieiiMd,  a  distinct  ciepllus  is  fclt  upon  palpation. 
Uiually  the  subjeriivc  tymptoms  are  relatively  8l!|ht,  whilc  the  objoctìvc  fLndinga  Indicate 
CAn»ìderable  joìnt  changc. 

TKf  diairnosis  may  bv  diflicult  a*  thOK  is  nolhini!  <4pcdally  distinctire  about  sypliilitic 
•nhritb.  Mulliplr  involvtmcot  aod  retai  iveiy  few  s)-in|)tfrDis  are  uiggotivc  of  a  syphititfc 
infcctìon.  The  previuui  liiaiory  b  of  prime  importance.  X  \Vai»ermann  te^t  ii  of  great 
value  in  duubtful  cases.  The  X-ray  aiiU  in  the  diafoosis,  eipecially  vben  there  bai  been 
a  prìmary  fummilnu»  iierìiMtilis  or  onteilix. 

Moni  of  thcM  coxr*  impnive  rapidly  whcn  antiiyphtlitic  therapy  »  imtitutcd.  Whcn 
Iherc  i»  hydrgpi,  the  joìnt  sliould  be  aspiratcd  and  imoiobilitcd.  In  >c<i>ndar>-  arthritìi 
an  oprntion  may  be  rrquircd  ìf  thcre  are  sequestra,  uid  in  suppurative  rases.  wliich  an 
farr.  Jnciiion  ni  (hr  Jiiinl  I"  jtrovldcfor  (he  ctcapc  of  ptis,ii  ìndìcaied. 

Arlhritis  Deformans.—  Arthrilis  dcformans  ts  a  progressive,  non- 
suppurutive  diseusc  of  joinu,  cliar&clcrìzcd  1>y  puìn.swelting  und  impuìr- 
mcnt  of  functìon.  Eventually  dcfoctnitics  dcvelop  and  the  aflfccted 
joints  become  ankylosed.  A  number  of  difiFer«nt  forms  of  the  discase 
are  rccu(i;nizeil,  the  cla<^<ùl'icatìon  being  based  partly  upon  suppoMd 
ctiologicat  and  partly  upon  certaìn  clinìcal  diffcrcnccs. 

Eliolc^y. — Definite  thiingc»  «lactly  simìlar  to  those  (ound  in  spon- 
tancous  arthritis  dcformans  may  occur  ìn  a  joint  after  a  trauma.  The 
sAme  chaagc»  may  b«  mct  in  syphilitic  aod  tuberciitous  arthritis  and 
aftprdilTcrcnt  forms  of  joinl  ìnffctions.  Rut  the  more  prominvnt  tlic 
changesassociated  with  arthrìtii;defortnans  become,  the  less  the  clinìcal 
and  patholo^ical  lìignificancc  of  the  primary  cause.  The  joint  changes 
(ollowing  trauma  and  the  abovc-mcntioncd  infcctions  will  not  bc  dis- 
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cusscd.    Wc  will  consider  only  the  spontaneous  arlhrilis  deformans, 
irhich  is  a  distìncL  clinìcil  entity. 

Mudi  the  same  pathological  changcs  in  the  joints  are  obscrvcd  in 
arthritis  deformans  and  in  the  dtstructive  IcsJons  occurring  tn  tabes, 
generili  paresìs  and  synngoniyelìa.  Bccausc  of  thìs  it  has  bccn  sug- 
gcstcd  Ihat  arthiitis  duformans  might  \>e  sccondary  to  some  discase  o(  the 
spinai  cord  or  peripheral  nerves.  Cartful  hiatological  csanùiiation  of 
the  nervous  system  in  cases  of  arthrìtìs  deformans  fails  to  rcvcal  any 
changcs,  comparablc  to  thosc  in  labts  or  syringomyelia,  which  wouid 
account  for  the  destructìve  lesions  in  the  joint  or  ihc  trophic  disturb- 
ances  in  the  skin  and  its  appcndages,  which  aie  not  UDCoramon  in 
arthritià  deformans. 

VVoUcnbctK  bts  sujtgestcd  ihat  the  cluuiRo  are  due  to  k  locai  duprapotlioi)  betnen' 
artcrìnl  infiow  and  veaous  outtlow.  the  tcfMrncd  «rtcrinl  tnflow  eansfam  BttDpfcle  chtnBei,  fhe 
decfcuad  ve&OUa  outflow  [n  h>^irrtroiihtc  oncfi.  Atrophy  nnd  h>-prrtmphy  are  pnoically 
alvays  COntUned  in  aribrìiìs  deCormaiM.  Axtaauvn  critkiscs  some  of  tbc  cxpcrìmmlal 
«roik  upon  whù:!)  WoUi'nl}(rj|:'s  thvoxy  ti  based.  but  bctìcvn  ihat  localucd  an»Emic  ni^rraus 
fa  tlw  articubtr  taiiì  ol  bone»,  due  lo  arrenai  changcs,  ihc  iniiHirtant  (actoi  ia  arthriUs 
deformana.  Tbe  livin^  bon«  cunoundlng  thr  arca*  whicb  bave  ucde reanc  anemie  n«cro!.ii 
proUfenitc. givÌQg  ri»f  to  marKÌiuIiHUopbytesAndrbuiDatcd  bone.  Thiek-wallcdaiiildi»- 
tV*A  vtsftis  havr  bccn  (ound  in  the  boncs  in  txsin  ut  arthrìti»  and  fatcrfemcc  wiiJi 
blood  Hipply  miiy  bc  jui  ùnponAiit  fncior  ìn  cauking  the  bone  chango,  but  ibis  ts  probablji 
Mcondary. 

Recent  work  by  Bìllings,  Rosenow,  Davis  and  Jackson,  has  thrown 
confjderablc  Ught  upon  the  clìoiogy  of  arthrìlis  deformans.  It  seems 
lìkely  that  some  latent  infection.  e.^.,in  the  tonsil,  prostate,  appemiix 

l-bladder.  teeih,  eie,  may  be  the  source  of  the  toxin  or  of  the  general 
bactcrial  invasions  which  caufc  the  changcs  in  the  articular  cartilagvs, 
bone  and  synovial  membrane. 

Bacteriologicat  studics  by  thcsc  obscrvcrs  of  tissues  rcmovcd.  é.g., 
lonsiU,  in  cases  of  arthritis  deformans,  have  >'ielded  some  very  slrilting 
results.  The  doniinant  organisro  found  in  the  abscesses  and  scalcd 
crypts  of  the  faucial  ton^I  are  the  slrcptococcus  viridans  and  the 
streplococcus  hemolyticus.  By  experimental  inoculation  of  rabbits 
with  ihis  strain  of  strcptococcus,  Davis  and  Jackson  havc  produced 
nonsuppurative,  combìned  protiferatìve  and  degenerative  joint  lesions, 
quite  similar  to  those  obscrved  in  spontaneous  arthritis  deformans  as 
obscrvcd  in  man.  That  thcrc  may  bc  a  divcrsity  of  ctiologìcal  factors 
b  indicated  by  the  followìng  statement  made  by  Nichots:  "  In  consider- 
atìon  of  the  very  grcat  lack  of  dctinitc  knowlcdgc  as  to  the  orìgin  of 
these  joint  troubles,  it  is  desirable  in  many  cases  of  non-tuberculoua 
joint  diseasc  to  bc  able  to  rccognize  the  pathologic  condition  which  U 
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presont  and  Icave  the  qucstion  «(  clinical  dìfFerentìation  into  dìseascs 
alone.  This  is  true  Cor  the  following  rcasons;  first,  itiat  any  given  cause 
raay  produce  in  the  samc  paiicnt  any  onc  or  ali  o(  ihc  five  di0erent 
anatomie  t)'pcs  of  cbronlc  jotnt  disL-asc,  and,  sccond,  any  une  or  aU  of 
the  live  anatomìe  classes  can  he  produced  by  any  one  of  a  f^real  variety 
of  irritants."' 

Fatkotogy. — Five  analomic  ftirms  of  chronic  iirthrilìs  are  destribed 
by  Nichols:  the  serous.  ulcerative,  ankylosing,  formative  and  fungous. 
Usualiy  turo  or  more  of  thcse  t>^)cs  are  rombincd  and  al)  nf  the  forms 
may  occur  in  a  sinitlc  joint  some  lime  during  the  course  of  the  disease. 


Pie.  *j9.— X-ny  wrUi.     Arthriti*  dcfotmata,  iicw  bone  furtnuilun  and  •ntotior  dispiace- 

meni  of  ihc  vnisi.  ' 

Prolifcrativc  and  degenerative  changcs  are  usualiy  combincd  io 
arthril!^  deturman».  The  arlìcular  carlìlage»  becomi-  su(tt*iH-d,  lìbril- 
latcd  and  ulccratcd  whcrc  cxposcd  to  the  grcatcst  pressure.  The  banca 
dircctly  exposed  by  ulceration  of  the  cartilages  become  smootheH  off  and 
polishwi  by  friclion  of  the  (>piK)se<l  surfaces  where  ihey  come  imo  con- 
tact (Fig.  «39).  Oslcophytcs  dcvclop  at  the  margina  of  the  articular 
surface.  Knchondroses  forni  first  and  laler  the»e  become  converted 
into  ostetiid  tissuc.  These  ostcophytcs  are  usualiy  attacbcd  by  a  small 
pcdicle  which  may  bc  brokcn  u(T.  thus  free  bodìe^  (lloating  cartilagcs) 
are  formcd.  In  some  in<itances  hundrcdii  of  fice  budies  may  be  found 
in  the  diseascd  joint.  Frec  bodies  alM  are  formcd  hy  the  dctachmcnt 
of  calcified  viliou^-like  mas^cs.  which  develup  upon  the  synovtal  mem- 
brane in  ccrlain  fornii  of  chronic  arthritis.  Atrophy.  combined 
wilh  the  lormalion  of  marginai  osleophytes,  gìvc*  rise  lo  the  peculìar 
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tnobbed  and  knotty  appearance  of  the  interphalangeal  joints,  known 
as  Heberdens'  nodes.  The  capsule  of  the  joint  usually  becomes 
thickened  and  contracted,  Umiting  markedly  the  motion  of  the  affected 
joint.  Some  of  these  cases  were  formerly  classifìed  as  chronic  articular 
rheumatism,  which,  according  to  Tillmanns  is  characterized  by  patho- 
logical  changes  which  rcsemble  more  or  less  thosc  of  arthritis  deformans, 
except  that  in  the  latter  disease  there  is  an  increased  growth  of  cartilage, 
while  in  chronic  articular  rheumatism  the  cartilage  is  replaced  by  vas- 
cular  connective  tissue.  It  is  best  to  consider  chronic  articular  rheu- 
matism a  form  of  chronic  arthritis. 

According  to  Biliings,  arthritis  deformans  is  an  infectious  cHnical 
entity,  manifestìng  chronic  periarthritis,  synovitis,  proliferalive  and 
degenerative  osteoarthritis  and  chronic  myositis  with  contraction  of 
muscles  and  perineuritis  or  neuritìs.  Usually  coincident,  but  secondary 
malnutrition  and  taulty  metabolism  aggravate  the  condition  of  the 
patient.  The  source  of  the  infection  is  usually  focal  and  located  in 
the  mouth,  faucial  tonsils  or  sinuses.  Occasionally  the  focus  may  bc  in 
the  pròstate  gland,  seminai  vesiclcs,  the  temale  genitalia  and  probably 
also  in  a  streptococcic  chronic  appendicitis  or  cholecystitis,  or  a  cir- 
cumscribed  streptococcic  infection  anywhere.  The  morbid  anatomy 
of  experimental  chronic  arthritis  is  the  same  as  that  found  in  man 
and  is  the  specific  reaction  to  the  causative  organism.  Arthritis 
deformans  may  be  differentiated  from  other  types  of  chronic  arthritis 
by  the  characteristic  coincident  involvemcnt  of  periarticular  and 
articular  structures,  chronic  myositis  with  consequent  muscular  con- 
tractions  and  secondary  trophic  changes  due  to  faulty  metabolism, 
malnutrition,  etc. 

Sym ploms. —Arthrilis  deformans  may  be  monarticular  or  poly- 
articular.  Usually  the  disease  begins  in  middle  lifc,  but  it  is  observed 
in  children  and  young  adults.  It  is  more  common  io  men  than  women. 
The  large  joints  of  the  lower  extremity  are  most  commonly  affected, 
but  next  in  order  of  frequency  come  the  elbow-,wrist-  and  shoulder-joint, 

Usually  the  disease  comes  on  insidiously.  The  joint  affected 
is  painful  and  there  is  limitation  of  motion.  Crepitus  may  be  elicited 
when  the  joint  is  manipulated  and  there  may  be  some  increase  in  the 
size  of  the  joint  ìf  a  serous  exudatc  has  been  poured  out,  or  the  hyper- 
trophic  changes  are  marked.  In  arthritis  deformans  of  the  shoulder- 
joint  the  enlarged  head  of  the  humerus  may  rub  against  the  acromion, 
the  former  becoming  flattened  and  smoothcd  off  whcre  they  come  into 
contact  (Fig.  240).     The  supraspìnatus  tendon  also  occasionally  wears 
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through  the  capsule  of  the  jdìnt  so  that  cventually  tbc  cavity  of  the 
shouldcr-joint  rommunicatti  frcely  with  the  subacmmial  buraa.  Pain 
and  fixation  develop  in  the  elbow-ioint  wbea  involved,  inlerference 
with  motion  dcvcloping  carly.  bccimsc  of  changcs  in  the  head  of  the 
radius.  Freebodies  in  large  numbers  arefrequenllyfound  in  theelbow- 
joint.  The  knc«  is  the  only  joint  which  is  more  frcqucntly  the  scat 
of  free-body  formation. 

The  interphaiangeal  joints  are  frequenlly  knotted  and  knobbcd  and 
distortion  of  the  hands  to  the  ulnar  side  is  comnion  (Fig.  241).  The 
enlargements  occurrìrtg  at  the  interphalangeal  joints  are  called  Hebei^ 
den's  nodes-    The  ulnar  6cxioa  of  the  band  witb  dexioa  of  the  àngers, 


Fic.  ,:.;.  .Iuuìi^l;.  iA  ,(iibr)iù  drioiniBus.  .u  ^i>>ul(ii'i.    Distioct  lipiùng  with 

beeani  1  ji>o  ot  otteupbylts  a»  swn  upon  th«  lowcr  pnrt  nf  glcnotil  fosu  and  head 

of  Duni<  '  .'■  ■ilUf.ì 

although  occasiooally  the  latter  may  he  cxtcndcd,  ìs  so  charactcrìstic 
Ihat  Ihere  is  no  difììcully  in  niaking  a  diagnosls. 

In  case»  with  an  acute  oiuet  there  may  be  considerablc  difficulty 
in  diffcrentìating  arthrìlis  deformane  from  acute  articular  rhcumad^m, 
ibis  being  espedally  truc  in  the  poiyarticulnr  foriiis.  The  discase  is 
uftually  progressive,  but  thcre  may  bc  long  pcriods  during  which  there 
is  more  or  Icss  complete  cessatìon  of  &>'mptoms,  although  joint  functìon 
is  permanently  impaired  to  some  extent. 

A  chrunic  myu:iìÌUs,  which  h  more  or  Tess  sclectivc,  is  common  in 
uthritis  dcformans.  The  musdc  of  the  upper  cxtrcmity  moat  com- 
monly  affected  is  the  biccps  humcri.  Thb  is  a  thronic,  slighllypajnful, 
myosttis  which  causes  shortcning  of  the  muscle  fibers.     ^{ost  of  the 
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palients  givc  cvidcnce  of  a  neurilis  or  pcrincuritis.  ihis  bcìng  indicateti 
by  the  irophic  chaiiges  in  the  skin  and  ils  appcndages. 

The  diagHosis  can  usually  bc  rcadily  madc,  although  the  acute 
cast»,  both  monarticular  and  polyarticular,  may  ofTer  some  dilH- 
cuitics.  The  X-ray  findings  ar«  usually  q^uitt  t>-pical.  Iti  the  mildest 
cases  the  wìdth  of  the  joint  space  will  be  reduced  and  the  artìcularends 
of  ihe  bones  become  somcwhal  atiftular.  In  advanced  caaes  marginai 
ostcophytcs,  rcduction  in  the  width  of  the  jolnt  line,  bone  atrophy, 
wtth  a  routiding  otTand  Ìrn;gularìtie&of  the  urticular  endsare  cbarac- 
teristic  enough  io  warrant  a  posiUvc  diagno^s. 


J 


Fiti.   J41. — ArtJiritUdcloiniunsEliowiBti  lypicl  thangesuboul  Ltic  joinl^.     i,lìillin[s.') 

Treatment. — The  foUowing  pian  has  heen  tollowed  by  Billings  in 
the  treatment  of  arthriti:^  deformans: 

I.  Ali  possiblc  sourccs  of  focal  infcction  must  be  removcd.  Ton- 
sillectomy;  orai  gurger>'  for  alveolar  abscesses  and  sìnusitis;  vasectomy 
to  drain  an<l  to  use  the  vas  defercns  to  wash  out  infected  senÙDat  vesicles 
and  to  drain  the  prostate  gtand;  and  any  other  mcasuic  ncccssary  to 
removc  ali  pos&iblc  streptococcic  foci  of  infcction  have  been  utilizcd. 

3.  The  paticnt's  immunity  to  the  infecting  organìsm  should  be 
ìmproved  by  absolute  rest  for  an  indefinite  pcriod.  This  may  con- 
sist  in  absolute  or  partial  recumbency,  tk-pendent  upon  the  individuai 
aod  the  charactcr  of  the  disease.  (ft)  Impiovcmcnt  of  the  general 
and  individuai  hygìene.  The  patient  aecds  good  air,  aunghine,  good 
wholeftomc  food  with  plcnty  of  protcìns  to  rcplacc  wasted  tissues, 
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restorative  tonics  when  requìred,  plenty  of  fluid  drinks  and  the  neces- 
sary  laxatìves.  Fatigue  must  be  avoided.  A  cheerful  environment 
and  Constant  moral  support  are  essential  to  ali  these  patients  who  are 
despondent  because  of  long  suffering.  (e)  Autogenous  vacdnation 
with  the  strains  of  streptococci  isolated  in  each  patient. 

Under  this  Une  of  treatment  recovery  has  taken  place  in  patients 
in  whom  no  marked  destruction  of  tissues  had  occurred.  Patients  with 
cartilaginous  and  osseous  lesions  ha  ve  vastly  improved  and  the  progress 
of  the  disease  has  been  apparcntly  checked. 

Appropriate  dressing  should  be  applied  to  prevent  deformities. 
After  these  have  developcd  correction  under-  general  anesthesta  may  be 
required.  Resection  has  been  attempted  in  some  cases  where  there  has 
been  marked  deformity,  but  usually  the  resuits  of  resection  have  not 
been  very  satisfactory. 

Neuropathic  Arthritis. — Neuropathic  disease  of  joints  presents  quite 
characteristk  anatomical  and  clinical  features.  The  joint  changes  are 
frequently  prece<led  by  a  sHght  trauma,  occasionally  by  a  severe  one. 
In  many  cases  no  hìstory  of  preceding  trauma  can  be  elicited.  Two 
forms  of  neuropathic  arthritis  are  recognized,  the  atrophic  and  hyper- 
trophic. 

The  arihropathies  are  painless.  A  joint  may  be  practicallydestroyed, 
the  destruction  being  so  complete  that  a  flail  joint  devclops  and  the 
patient  suffers  no  pain.  The  soft  tissues  surrounding  such  a  joint 
usually  present  the  appearance  of  an  estensive  cedema,  yet  they  are  very 
resistant  and  do  not  pit  upon  pressure.  Evidences  of  an  intlammatory 
process  and  fever  are  not  obscrved  even  in  the  acute  cases  but  there 
may  be  a  locai  clevalion  of  temperature.  The  condition  may  remain 
stationary  or  subsìde  after  some  weeks,  when  it  may  recur.  The  joints 
of  the  upper  extremity  are  more  frequently  involvetl  in  syringomyelia 
than  in  tabes,  as  the  following  statistics  show: 
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^alftotogy. — The  anatomical  changes  are  quite  as  characlcristìc  as 
ihc  clinical  pkturc.  Thcrcìsalmoslalwaysalargcserousexudulcinto 
the  joint.  The  exudate  may  be  so  Urge  and  under  such  tcnsìon  that  the 
capsule  is  torn.  Fluctuatìon  may  bc  clicìtctl,  suggtsting  a  eold  abscess, 
bui  the  tension  is  usually  so  grent  that  th«  tìssucs  do  noi  cvcn  pit. 
The  largc  exudates  are  most  frequently  observed  in  neuropathic  disease 
of  the  shoulder- joint.  As  a  rcsult  ot  spontancous  pcrforalion  of  the 
soft  tissue=  or  incision  of  the  same,  sìnuses  may  form  Icading  into  the 
dosljoytd  joinl  and  through  thcm  are  dìschargcd  cnormous  quantitie^ 
ot  synoviat  Huid. 

The  capsule  of  the  joint  may  bc  complctcly  dcslroycd  or  replaced 
by  connective  tissue.  It  is  usually  tbìckened  and  rovercd  by  large 
and  smaU  viUous-like  procc^es,  which  may  become  infiltralcd  wilh  lime 
salts  and  hccume  cartUaginous  or  ossiticd.  If  thcsc  changes  do  not 
occur,  the  synovial  membrane  appears  grayìsh  red  and  more  vascular 
than  normal.  The  synovial  membrane  may  bc  corapletcly  absorbed. 
There  may,  however,  he  some  hypertrophy.  Slddel  has  observed  a  case 
in  which  there  was  an  increase  in  the  endolhelium,  as  many  as  io  lo  30 
laycrs  of  cclls  being  found.  Conncctìvc-lìssue  bands,  round-ifll 
infiltration  and  newly  formed  vessels  form  the  greater  part  of  the  cap- 
sular  wall,  which  may  be  covcrcd  with  nccrotic  masscs.  Ossìfìcatìoa 
of  the  capsule  is  frequently  noted.  and  ìslajids  of  actively  proliferalìng 
carlilage  may  be  found.  Large  numbera  of  frce  bodics  form,  bui  Ihese 
are  not  accompanied  by  the  symptoms  associated  wiih  free  bodies 
devcloping  in  other  forms  of  arthrìtis. 

The  articular  cnds  of  the  boncs  prcscnt  differenl  stagcs  of  dcstruc- 
tìon,  varying  from  ^mple  necro^is  of  the  articular  cartitages  lo  the  most 
estensive  dcslruction  of  the  hones  entering  into  the  formatìon  of  the 
joint.  In  the  pure  synovìal  form  there  may  be  no  involvement  of  bone 
and  carlilage.  When  the  articular  cartilages  are  deslroyed  the  spon- 
giosa  is  cxposcd  and  groovcs  may  form  which  cxtcnd  some  distancc  into 
it.  Frequently  the  end  of  the  bone  is  as  hard  as  ivory.  Marginai 
bony  masscs  and  cxostoscs  are  found  in  the  progressive  hypertrophic 
form.    Fraclures  and  dislocalion  may  dcvclop. 

In  the  alrophic  form  which  is  olwerved  most  frequently  in  the 
shouidcr-joint,  the  dcstructive  process  may  cause  a  complete  loss  of 
the  head  of  the  bone  (Fig.  242).  Shoulder  dislocalions  uccurring 
in  the  arlhiopathics,  associated  wilh  syringomyelia,  tcnd  lo  become 
habilunt,  because  in  this  condition  the  grvatcr  tubercle  is  frequenti/ 
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separatcd.    Atrophic  and  hyperuophic  cbaoges  may  bc,  noted  ìn  the 
samc  joint. 

In  the  shouWer-joint  Ihc  head  oi  the  humerus  may  be  destroyed 
vrhìlc  cxostoscs  develop  abuut  the  gk-noid  civity,  causing;  nn  cnormous 
widcning  of  the  same.  The  changea  are  not  limited  to  the  joint,  but 
the  boncs  adjacent  to  it  and  the  soft  parls  surrounding  it  are  oftcn 
markedly  alteted.    In  thb  way  the  joint  changes  in  the  arthropathiea 


FiG.  ^42.^^i>Tillf;(lIt1>-^lin  shauldn,  rainlru  drsinirlinn  af  joint.  licad  o(  huiucrus 
b  <latroycd.  i'xtlutlnijiral  ilUlocaiìon.  Sri.YTa]  picce*  ot  newly  (ormed  bone  are  iccn  oo 
the  ouler  ùde  <>(  cbtr  hunicru»  l)«nenth  ond  wiltiin  Die  (kltoid.     {Potttt.)  , 

difler  from  ibose  of  arihritis  deforraans.  'llie  atrophic  forra  is  more 
common  in  the  shouidcr-joint  Ihan  thehypcrtrophic.  As  the  desiruclìon 
occurs  the  shoutder  may  become  dislocated,  but  cven  then  the  function 
of  the  joint  ìs  not  markcdty  iotcrfcrM  wìth.  Thc-rc  is  usually  a  Inrge 
exudatc.  Therc  develops  a  peculiar  form  o(  circurnscribcd  niyositis 
ossificans,  which  vili  he  mcnlioned  in  the  section  dealing  with  this 
subject.    According  to  Wìlhams  this  form  of  myositi»  o^ficans  is 
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probably  due  to  trauma,  for  onlj-  those  muscles  ossify  which  are  exposed 
to  conlinucd  irritatìon  by  moUon  in  the  alTectcd  joint.  Mechanical 
insulta  are  also  an  ìraportant  factor  in  the  devclopmcnt  of  floating 
cartilages.  Circumscribcd  forins  of  myosìtis  ossilìcans  are  occasioaally 
found.  I-cvy  has  aeen  an  osteoma  as  large  as  the  fist  in  the  deltoid. 
The  long  head  of  the  biceps  is  usually  destroyed. 

When  the  clhow-joint  is  affected  the  Mudate,  -which  ts  always 
pri-3ent,  is  net  especiatly  marked,  except  occasionally.  In  the  hyper- 
Crophic  furm  fracturu  o£  the  olccranon  and  coroitoid  process,  dislocatlon 
of  the  head  of  the  radius,  assodated  with  grotesque  changca  in  it, 
destruction  of  the  seznilunar  notch,  frcc  bodlt-s,  and  ossification  of  the 
brachialìs  anticus  occur  in  many  dilTorent  combinalions. 

Volar  dìsiocation  of  the  band  occurs  in  aithiopathies  affecting  the 
wrist-joìnt.  •       ■  ^ 

DISEASES  OF  THE  BXJUSjE  OF  THE  UPPER 
EXTREMITY 


The  acronùal  and  subdcltoid  bursa-  are  thosc  most  frequently 
involved  in  surgicai  lesions  of  any  of  Uie  numerous  bursa;  about  the 
shouldcr-joint.  The  subscapular,  subcoracoìd  and  coracobicipltal 
bursiE  are  so  deeply  situutcd  Ihat  ihey  are  not  frequently  affccted  by 
trauma  and  when  discased  the  diagnosis  i<ì  oftcn  difficult  or  Impossible. 

The  acromial  bursa  is  sìtualed  subcutaneously  over  the  arromion 
proce&s.  Il  is  frequently  the  scat  of  acute  and  chronic  inUammatory 
proccsscs.  Iiiflammator>'  Icsions  usually  dcvclop  sccondary  to  trauma 
and  acromial  bursitìs  is  most  frcquenlly  observed  ia  people  who 
carrj-  loads  upon  the  shouldcr,  cspecially  in  hod  carricrs.  The  symp- 
toms  are  so  characteristic  that  the  lesion  can  scarcelybe  confused 
with  anythinK  else.  Tlie  location  of  the  drcumscribed  swelling.over 
which  the  skin  moves  rcadily,  is  characteriatic  cnough  to  warrant  diag- 
nosis  of  acromial  bursitìs. 

In  the  acute  stage  of  the  inflammation  the  bursx  should  be  pro- 
tected  (rom  trauma  und  culd  applicatiuns  used.  If  suppuratìon  occurs, 
the  bursa  should  he  inciscd  and  draìncd.  As  a  result  of  repeated 
trauma,  or  following  an  acute  non-suppurative  bursìtis,  a  chronìc 
buràtis  or  hygroma  raay  develop.  The  bursa  niay  bccome  as  Urge 
as  an  appiè  and  has  a  tcnsc  ctasiic  feci.  Such  a  distcndcd  bursa  moves 
(reety  over  the  subcutaneous  tissues  and  the  skin  can  usually^be 
freely  movcd  over  the  swcllìng.     A  liygroma  of  the  acromial  bursa  can 
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hardly  he  confuseti  wiih  any  otKcr  lesion.  Lipomas  wUch  are  common 
in  Iliis  rcgion  do  not  ha.vc  ihc  smooth  surfacc  of  Lhc  hygroma  and  are 
lobubled.  Bolh  develop  slowly,  are  pructically  [>ainlesa  and  nmy  lung 
rcmain  stutioiutr}'.  It  thcre  is  any  doubt  as  to  dìITcrcntial  dìagnosis, 
aspiralion  wi'll  detcrmine  the  nature  of  the  lesiun.  A  hygroma  of  the 
acromial  bursa  usualiy  causcs  no  inconvcnicncc.  Unlcss  froqucntiy 
subjvcted  to  trauma  because  of  the  ifìiture  of  the  patìent's  work,  or 
unlcsà  reraoval  is  desired  fot  cosmetic  purposea  the  hygruma  may  he 
Icft  alone.  If  indicatcd  or  rcqucstcd,  cxcìsion  of  the  bursa  is  casily 
perfnrmed,  and  is  prvfcrable  to  attempts  at  obUleratlon  of  the  cavity 
by  the  injection  of  carbolic  acid,  iodine,  alcohol,  etc. 

Thv  subdeltoid  is  the  tnost  Constant  and  largest  o(  the  burs;e  about 
tlie  shouldiT-joint .  Itls  situateti  bt^iween  the  under  surfaceof  tliedel- 
toid  musclcs  and  the  upper  end  of  the  humerus  and  the  capsule  of 
the  shuulder-joÌQt.  The  bursa  occaMonally  communìcates  with  the 
cavity  of  the  shoulder-joint  occurring  ino»t  frcquently  in  elderly 
patients. 

The  bursa  is  so  situatcd  thal  it  is  wcll  prtilected  from  trauma, 
and  acute  inflamniator)''  processe^  are  not  so  of  ten  obsen'ed  in  it  as  in 
the  bursa-  more  supcrfìciaLly  situateti.  Acute  inflummatory  processes 
bave  becn  observed,  offcring  some  difficullics  in  difterential  diagntwis. 
Acute  subdeUoid  bursìtis  may  occur  after  trauma.  Suppurative  forms 
nave  been  obscrvt-d  after  poeumoni;)  and  durìng  the  coursc  of  an 
cmpyema,  Somcof  thecasesaf  pneumococcic  bursitis.which  have  been 
observed.  cspecially  in  children,  have  been  mistaken  for  osteomyelitis. 

In  the  suppurative  forms  occurrinK  in  the  coursc  of  pyemia.  incisìon 
of  the  bursa  is  requircd.  In  the  pneumuctKcic  forni  aspìration,  with 
(he  subM:f]Uent  injection  of  formalin.  2  per  cent.,  glycerin.  qH  p<T  cent., 
is  oflen  sutlìcicnt.  Thcsc  cascs  Icnd  to  recover  much  as  do  case*  of 
melapni'iinidnic  .■(rlhritis  under  conservative  treatment. 

Chronic  Subdeltoìd  Bursìtis.— As  the  result  of  rcpcatcd  traumata 
or  of  a  chronic  ìnfcction,  a  hygroma  of  the  subtk-ltoid  buraa  may 
develop,  a  swellìng  as  large  as  an  orange  or  infant's  head  somctimes 
deveioping  upon  the  outcr  and  Inwcr  aspcct  of  the  shoulder-joint.  The 
bursa  is  filled  with  a  mucoid  material,  frequently  staincd  brown  from 
[■edmixture  of  blood.  The  walls  of  liuch  a  hygroma  uiay  have  attachcti 
small  [tedunculated  nbrinous  masscs.  whìch  becomv  dctai  hed  to  form 
frcc  bodics.   These  impari  a  peculiar  creaking  ^sensalìon  upon  palpatiun. 

Occa«ionaIly  tubcrculosis  of  the  subdeltoìd  bursa  occurs,  the  «>- 
caDed  rìcc-bndy  hygroma  then  deveioping.  the  rke  bodics  bcing  the 
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detached  vìUous-like  bodies  so  common  in  tuberculosìs  of  bursfe  and 
synovial  membrancs.  A  tuberculous  hygroma  jnay  become  large  and 
may  be  mistaken  for  a  rapidly  growing  soft  sarcoma  of  the  upper 
end  of  the  humerus  or  for  one  of  the  Upomas  which  are  so  common 
in  this  region. 

Some  difficulty  may  be  experienced  in  difierentiating  between  a 
hygroma  of  the  subdeltoid  butsa  and  an  e£Eusion  into  the  shoulder- 
Joint.  If  the  patient  is  viewed  from  above  and  behind  and  if  both  sides 
are  compared,  a  marked  increase  of  the  prominence  of  the  shoulder  will 
be  noted  in  the  hygroma,  especially  anteriorly  and  to  the  outer  side. 
In  cases  of  effusion  into  the  joint,  the  prominence  of  the  shoulder  is 
not  markedly  increased,  because  the  capsule  is  not  distensìble  enough 
to  permìt  of  much  elevation  of  the  deltoid  muscle.  If  in  hydrops  the 
exudate  is  large  enough  to  elevate  the  deltoid  to  some  extent,  the 
sweUing  will  be  much  more  prominent  where  the  joint  is  not  so  well 
covered  bj'  muscles.  viz.,  posteriorly  and  along  the  course  of  the  synovial 
sheath  of  the  long  head  of  the  bìceps. 

In  cases  of  arthritis,  tenderness  may  bc  elicited  anywhere  about  the 
circumfercnce  of  the  joint,  while  in  bursitis  it  is  limited  to  the  region  of 
the  bursa.  Usually  the  tense  bursa  can  be  felt  as  a  distìnct  mass 
between  the  deltoid  muscle  and  the  bone. 

The  smooth  surface,  non-lobulated  structurc  and  typical  position 
usually  enables  one  to  differentiate  between  a  hygroma  of  the  sub- 
deltoid bursa  and  a  hpoma.  I  bave  had  some  difficulty  in  difierentiat- 
ing between  a  rapidly  growing  sarcoma  of  the  upper  end  of  the  humerus 
and  a  subdeltoid  hygroma.  The  X-ray  examination,  however,  reveaied 
considerable  bone  destruction  and  permitted  of  easy  differentiation 
between  the  two. 

Aspiration  of  a  hygroma,  with  subsequent  injection  of  carbolic 
acid  or  lodine,  may  be  attempted.  Such  injection  should  be  folipwed 
by  compression.  In  cases  in  which  the  hygroma  has  existed  for  a  long 
time,  extirpation  of  the  sac  will  be  required,  for  the  walls  are  so  thìck 
and  rigid  that  obliteration  of  the  cavity  cannot  be  expected  to  follow 
aspiration  and  injection. 

Extirpation  is  indicated  in  tuberculous  bursitis.  When  suppura- 
tion  occurs  the  bursa  should  be  incised  and  drained. 

A  chronic  adhcsive  inflammation  of  the  subdeltoid  bursa  has  been  descrìbed  develapiag 
after  direct  or  indirect  trauma.  This  has  been  designated  clinically  as  humeroscapular 
perifttthritis.  Codman  has  emphasiz«d  Ihe  frequency  of  subacromial  bursitis  and 
believes  thai  it  i^  often  not  recognized  dìnically.  being  reKarded  asncuritis,  rheumatism, 
fibrous  1.    '^,  losis,  gout,  rhcumatism,  or  any  one  of  a  nucnber  of  other  rather  vague  lesions. 
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lo  l1U9  connection  it  should  bc  rcmembcTcd  that  in  ihi:  adult  at  Ic«U  Ihc  subncroinial  buna 
it  tuuftlly  iuìtii  with  tlie  subcl«ltoì<Ì  and  ihnt  it  ìs  lo  bc  rcicardcd  nu-rely  a«  an  upnrard 
KlrnsioD  ni  Ifac  latlcr. 

'Hie  »ubactoinial  buTia  ìs  frtqueniljf  eipowd  to  trauma.  XVhen  the  deltoid  a^u  quìcUy 
«ilbout  the  «upratpinatiu,  which  must.  sIArt  abrluctian  of  the  humcrus  bcforc  tilt.'  drlloid 
csn  act  to  &(|viintage,  tlic  lìxcd  upper  part  o(  the  buna  b  lorccd  ugaìiitit  tlie  under  surfitcc 
of  the  acromion  unii  io  trauerutlùcd.  Wbcn  the  lupraspinntus  acU  Ènt,  bcgionùig  the 
abdnctioD,  Uic  bun«  slid»  under  lli«  acromion  wiihout  bang  »ubjccted  tg  mjui>-. 

Codman  describn  thm  typrs  o(  subacmmial  burutit:  (■)  tcule  or  tpumodic;  (0 
lubACUU  or  adhcrcnt;  (j)  chronic  or  non-idfacrpnt. 

The  lymptonu  ossoctalcd  wUh  subactomìal  burutii  are  the  samc  as  ihose  dncrìbcd  by 
Duplay  under  the  tvrtii  humcruiCApuiar  ncurìtU,  Pai»  L'i  cunimoo  (o  ali  t>Ì  ibc  typ«.  It 
i.i  api  lo  be  c»pedally  severe  ftt  night  and  U  usually  locatcd  al  the  ioscriion  cri  the  deltoid 
rautcle.  I(  «Ihcùons  are  preaent,  abducliuD  beyund  io  dperees  may  be  ìmpottible  and  i( 
the  bunal  walb  are  rou];h.  motiua  may  bi^  hindcred  at  lirat,  but  may  takc  plute  Auddenly 
wben  ntn  eflorl  Lt  midc,  a»  in  trìwf'  (idl^er-  Some  dillicully  may  be  exjxfrieneed  in  dif> 
fcrtntiatinf;  thi*  farm  al  bunitU  ftom  iniUmmation  o(  the  Ahouldcr-joint.  If  tbc  Ka.pul«  i( 
find,  sbduciioD  ol  ibe  arm  t»  impowiblc  in  burliti»,  whilc  mvtiont  in  the  mxìIUiI  piane  >nd 
rotalion  tn  Ihc  lonif  nni  of  the  humeruA  may  fae  pAMÌhle.  In  indammalary  Iriìont  of  the 
•houldcr-Jnìnl  mctlioni  ìn  ali  dircclloni  are  paìnful  and  limìted.  Thr  trndcnu^u  in  burlili* 
U  lìmited  to  the  but&a.  the  supcffidal  patts  of  the  joini  po»lrrìorly  and  in  the  aiitlary  lucia 
hriag  intrnsitivo  lo  premure.     Thi«  ih  no(  vi  in  acititiiit. 

r»iiJnenf, —Whcntheaymplonn&olsubBCfOQUBlncuri  tifare  «tute  the  arni  shouldbckept 
quiet  in  abduction.  Care  must  b«  exerf  iud,  howe\'er,  io  pre^eat  the  fArmati»n  of  adbevoni. 
Wlun  adhe«ions  ar«  prewnt  ihc  paiicnt  shuuid  bc  snvsihcilH'd  and  careful  paialve  muiion 
ìnstiiuied.  l'hi*  Uujuld  be  InUowed  by  maHutge.  hot  air  und  eleLtrìciiy.  Alotion  fhould 
■Itettwle  n-ith  tesi.  In  thojc  casca  wh.i(h  rcsiit  *ifdlnaf>'  line»  of  treatment,  Mcìiion  i>l  the 
bum  il  Jndioicd. 

As  a  rcsult  of  muscular  effort,  hemorrhagc  may  occur  into  a  bursa 
lyiitj;  bctween  the  teiidon  of  the  biccp&  aad  the  tubvtosity  of  th«  radius. 
This  bursa  is  sraall  and  decply  sìtuated,  so  that  the  diagnofiis  of  its 
lesioos  is  ofien  dìfficult.  Inflammation  of  this  bursa  is  characterized 
by  temlerness.  by  functional  dislurbanctts.and  by  pain  durìng  prona  don 
and  supination.  Tbc  histor}'  of  the  iojury  and  tlie  locai  lindings  may 
arouae  suspicions  of  bursitis. 

The  olccranon  bursa  is  cxponed  to  Iratima  and  acute  and  chronic 
inflammation s  of  it  are  common.  Acute  bursitis  dcvclops  most  com- 
monlj'  after  injury.  It  occurs  in  gout.  in  which  discase  there  may  bc 
rq)cated  attacks  of  acute  inflammation.  The  X-ray  rjfamination  [5  of 
importancc  io  gouty  burt-itis,  (or  it  usually  reveals  tht-  prcsence  o(  urates 
in  the  walI  of  the  bursa,  After  injury,  in  which  biood  in  fx>urcd  out  in  the 
cavity  of  the  bursa,  ali  the  signs  assodated  with  acute  inflammation 
develop.  The  bursa  enlarged  to  form  a  hcmispherical  swclling  over  the 
olccranon.  This  swclling  can  usually  be  nioved  on  the  underlying 
tissucs.  Only  in  rare  cases  is  the  inflammatory  process  condned  to  the 
bursa.    The  infiliratlon  Invotvcs  the  cQtìrc  region  postcrìor  to  the 
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elbow  and  only  the  fact  that  the  changes  are  most  markcd  in  the  area 
immeditttfly  iidjaccrl  to  llic  bursa  enablcs one  to  diffcreiilìale  belween  a 
prìmary  cdlulitis  and  a  bursitis.  The  swelUng  may  cvcn  extend  to  the 
arm  and  forearm.  The  tendency  of  acute  bursitis  is  to  subside  spon- 
Ijineously.  Occasionali y  the  acute  inflammalion  «nds  in  suppuration. 
The  arm  should  be  kcpt  at  rcst  and  hot  dressinga  applied,  or  ìf  more 
agrcL-abk-  lo  thi:  patii:nl,  cold  comprt:s:>ts  may  be  used.  Usually  the 
acute  proccss  subsides  in  threc  or  four  clays.  Some  swcUinf;  may  persisi, 
howcvcr,  and  quite  often  a  hygroma  devclops.  li  suppuraLioii  occurs, 
the  bursa  should  be  ìncised.  Therc  ìs  no  difìficulty  in  difTerentìating 
between  an  arthritJs  of  the  etbow-joint  and  anolecranon,  bursitis  for  in 
Ihe  lattcr  Iht,-  motions  ol  the  joinl  are  noi  inlerferecl  with. 

DISEASES  OF  THE  MUSCLES  OF  THE  UPPER 
EXTREMITY 


Myositis. — The  muscles  ot  the  upper  extreniity  are  not  especially 
aubject  to  intìatnmatory  proceases.  Infection  of  the  muscle  may  occur 
through  the  blood  strcam,  bc  iatroduccd  through  wounds,  or  cxtcnd 
troni  ncigbboring  foci. 

An  inflamcd  muscle  bccomcs  swollcn  and  hard,  Whcncvcr  thrown 
into  action  there  is  considerable  pain.  The  joints  generally  are  some- 
what  tìxed  in  order  to  protect  the  affected  muscle  from  iujury.  The 
induratcd  arca  soon  brcaks  down  to  form  an  absccss  and  the  ovcriying 
skia  become»  reddcned  and  Gcdenutous  as  liie  inflummation  approachea 
iht-  suriace.  The  lymphatics  draining  the  inflamcd  arca  are  usually 
enlarged  and  tender.     There  is  some  fever  and  general  rcaction. 

The  mtiscle  should  be  kcpt  at  rest  and  hot  dressings  applied.  AVhen 
the  indurate*!  area  w)(tens  to  form  an  abscess.  the  lattei  should  be 
inciscd.  After  evacuation  of  the  pus,  repair  takes  place,  the  amount 
of  intcrfcrcncf  with  the  funclìon  of  the  affected  rauscle  dcpcndìng  upon 
the  amount  of  mulete  destroyed  by  the  inflanimatory  process. 

Tuberculosis  ol  the  muscles  of  the  upper  extrcraity  is  very  rare. 
Whcn  it  does  <K'Cur  as  a  primary  inlection.  fori  are  usually  to  be  found 
io  othcr  muscles  of  the  body.  Infection  may  occur  by  extension  from 
neighboring  tubcrculous  foci  in  skin,  glands,  boncs  or  joints,  or  the 
musctc  may  bc  primarlly  discased  as  the  result  of  a  blood  infection. 
The  syraptoms  of  tub<^rculous  myoatis  are  not  vcry  deiinìle.  There  ìs 
usually  but  little  pain  or  ten(lerncs.s  and  intcrfercncc  with  the  function 
of  the  muscle  may  not  be  marked  until  the  involvement  is  «tenave. 
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The  diagi\osis  is  o(ten  dìflicult.  The  prcsencc  of  tuburcutosìs  io  anothcr 
pari  of  the  body  and  the  slow  growth  o£  the  ic-'ùon  without  mucK  pain 
or  disability,  especially  io  the  absence  of  syraptoms  of  syphilis.  shoultl 
arousc  suspidon. 

Whcn  the  diagDoàs  is  madc,  operative  intcrference  is  ìndìcated. 
If  the  muscic  is  small  and  unimportant,  ìt  shouid  bc  rcmovcd  in  its 
cntircty.  When  the  muscic  serves  an  important  function,  the  belly  oÌ 
the  muscic  may  be  rcmoved  and  the  lendon  transplanled  to  amilher 
muscle.  If  the  musi:le  is.  bui  [>arti:iliy  diseased,  the  affected  portion 
shouid  bc  removed. 

[f  cascation  and  abscess  formalion  havc  occurred,  ihr  tubcrculous 
débrì»  shouid  be  aspirateti  and  the  abscess  injcctcd  wilh  iodofurm- 
glyccrin  cmulsìon.  Aspiration  will  prubably  huvc  to  bc  rcpcatcd. 
If  improvemenl  docs  not  occur  under  ibis  line  of  treatment,  inciaion 
iind  drainage  of  the  abscess  is  indìcaled. 

Sjrphilitic  MyositiS.^MustIr  i)aiiis  are  quilc  frequcnlly  obscr\'cd 
early  in  the  course  of  sypbilia.  l'hesc  are  usually  associateti  n-ith  mild 
dcgrccs  o(  myositis,  which  docs  noi  dcvclop  to  any  cxtcnl  ami  suhsidcs 
rapidly  under  treatment.  In  some  cases  about  one  year  after  ìnfection 
ccrlain  musclcs,  especially  the  biccps.  bcgin  lo  contract  slowly.  The 
contraction  may  be  greal  enough  to  flcx  the  forearm  toan  acuti-  angle. 
Little  is  known  con<:crning  the  palhology  of  thesc  case*.  If  li-ft  alone, 
the  contraclurcs  may  pt-rsist  for  some  ycars.  Thcy  usually  rapidly 
disappear  under  antÌR\7>hilitÌc  trcalment. 

Syphililic  myositis  may  be  diffuso  or  circumscrìbcd.  the  lattcr  bcing 
due  t«  the  formalion  of  gunimala.  Tn  the  <lifTiJ3e  form  the  connective 
tissues  proliferate  to  form  a  dense  infiltralion  cauiing  atrophy  of 
Contraitilr  elcmcnts  of  the  muscle.  The  muwles  involvcd  bccomc 
hard  and  snollen.  contractures  develop  and  motions  are  painful.  'Hie 
hislorj-  of  infuction.  or  in  cases  wherc  such  a  ìùstory  cannot  bc  oblaincd, 
a  positive  Wassermann  test  shouid  re\'cal  the  nature  of  the  lesion. 
Improvement  usually  occurs  rapidly  when  antisyphÌlitÌL-  treatment  .ìs 
instìtutcd. 

Oummata  of  muscle  are  noi  so  common.  Thcy  may  bc  confuscd 
niih  surcomatu  und  are  of  connideruble  surgical  interest  bceau»e  of 
the  difTicuItii.-!)  often  cncountercd  in  makin^  a  diITc-rcntial  dìagnnsìs. 
Gummata  may  bc  hard  or  soft,  depending  upon  the  amount  <»t  lique- 
faction.  Ttiey  usually  grow  Klowly  and  are  noi  a&socìated  with  much 
pain.  TTte  musck-s  of  the  upper  cxtrcmity  are  rclatively  infrcquently 
the  seal  uf  syphililic  lesiuns. 
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Pàntàxk  DlSMMS  ot  UuBclts  of  Upper  Extroiith7.~-F&ra^t!c  dbcuca  oj  musclu  ìavt 
ut  little  tur/^col  inwrett.  Tbey  muu  ht  coimiertd  in  dilTercnùiil  diagnotji  (or  ihcy 
clinically  may  reierabk  rumor*.  The  myoaitij.  asuidiiled  vriih  the  lodginent  of  the  parn- 
sitM  may  l-«  mìiUkrn  (or  M>mr  Dlhei  ili>i'U».  Tlic  imnsilic  diteufS  whicfi  wìll  br  con^ìd- 
etcdaic  inchinaEiB,  cvhinococcus  nei]  ci'MicL-rcns.  The  bothnoccplialiiB  lìgiiloìdn»  has  bccn 
oiMcn'td  in  musdcs.  Mtuculu  ìafection  nith  this  parasite,  is,  howcvxr,  utrcmcly  rare, 
only  iq  c«M«  liavinK  bcrn  obMTvcd  and  Ihcsc  hnvc  «ccurrccl  io  CUdcm  and  JapaDese. 

TrkhinosiB.—The  ntyofiitis  a«(ocÌAted  wi[}i  irìchinosis  ìs  o(  tur^cal  iniercsi  chicfly 
becauKof  tbedif&cultie&cncoutitaiedai  timciin  diacDosis.  Thereason  why  theembryotl 
are  dep09Ìt«d  in  the  muMlc»  after  liai-inK  itaìiwl  acwss  to  the  blood  from  tbc  mleitines  baal 
hecn  the  subject  of  cnahldcralile  diacussluii.  Tlic  lini:  narrnw-nmhcd  capillury  network  And] 
Ibe  vJirìBtli»)  of  Ibe  Mw  al  the  vesMk  durtng  diiTcrent  unge»  o(  caotraction  are  tuppotcd) 
to  favor  tbe  lodgnient  of  the  worrn. 

Tlic  luditincni  of  ihc  [iatMÌH;  is  aMocialeil  wtlh  deecoerativc  and  inflammalorj*  ch&njics 
in  tbc  mtisele.  The  degenerative  cbuigei-,  fatty  and  %-acuolflr  in  chnrartcr.  ibc  former  pre- 
dominatint.  are  usually  diffuse.  Evcn  bcf»rc  cn»psulation  of  the  n-nrai  occun,  an  inlet* 
slitinl  myoftìli»,  luiully  focal  in  charactcr,  dcvelop&.  LarRC  auiubcis  al  eosinophì]«  celi» 
atv  louiul  ia  the  scuw  aloge  of  (he  myoiìU*.  Stippuratiun  does  not  occur.  After  tight 
WMka  the  chaneea  bcgia  lo  subside  and  a  muacular  atrophy  dcvelop»  wfajch  in  not  confined 
to  (lui  part  o(  che  miisele  iiiimi.'diatcly  burtuuii'iing  tiic  parafile  btit  ia.  in  tlii»e  arcas  olio 
ili  ■hlfhfultyikgencrnlionbiuoccurrcd.  Sonic rc({rncratu)nul  the  miiMleiakc^plHtr  after 
cncapDuLitiDn  o(  the  panu-ilc.  but  a  conaiderablc  Mar  may  dcvelo]]  in  the  inFcclcd  muBrlr. 

AaprevKnuIyatatcd.UichinmishiuUtUeaurgii-al  interest  except  from  the  vicwpoint  of 

FlUflercnti&l  dìftiinouii.    The  di(ca«e  bcgins  vrith  tuvcrc  gMlni-inte<tÌoaI  symploms  and  may 

MmuUtci}-phold  (cvcr  or  ptomainc  poisouing.    Sii  or  caghi  daybnfier  ihcbcginningof  the 

^discasc  tbc  sytnptonu  iHOciated  with  tbemyositisde^lop,    These  symploms  may  bemlld 

dr  Mvere.     In  the  mild  case  the  palient  complains  of  muacular  paln  oftcìi  mìslakcn  far 

cular  ibcuiiMLÌsni.    In  Kvcrc  ca&cs  che  rlukIcs  in:  cxucincly  painful  ami  cvcry  tnuve- 

Bt  hurts.    The  different  formi  of  polyrayositis  (pstudo-lrìchÌDoais)  aad  meningiti*,  he-1 

■uM  o(  rrtraction  ol  the  iieck,  involveoieoi  of  ej-e  musdc»,  etc.,  must  bc  coniidcrcd  In  the 

noàs.    A  (ymineirical  fadal  ixderaa,  muU  nmrked  in  tbe  eyelid';,  hiit  nlso  ncciirrlnE 

upon  the  forehead  and  check*,  Ìs  an  importiint  lymplom  aad  nidi  in  m.-iking  a  iMagaonh 

,vhcrt  *|)oiftdic  nta  m  observed.    TrichintiMs  a  oMoiiated  wtth  a  markcd  cosinophìUa. 

diaffnoftis  is  dclìnitdy  sctlled  whcn  th«  w^rm  in  found  in  the  muwle.      Thv  X-rsy 

E^aflord»  biit  litdc  bcip  in  diagnosi»,  (nr  evcn  whcn  cnlcitkation  hu  uccurrcd,  the  ihaiiow  ia 

not  definite  mouKh  topermit  clnidiffercntiation  from  the  fatond  sfclit. 

EikinMMfat  Dìirase. — ThIoM's  slalittic^  deating  with  100  <an.t  of  «'hiiiococcui  diaease 
ol  muK'h  show  llw  folfovring  relative  dUuibmiunol  the  lesiona,  Tbe  muielciiof  tlichead 
■-ere  oiTected  o  timu;  thux  of  the  neck  16;  thoie  of  the  Inink  65;  Lhiue  of  the  upjMC  cs- 
tremity  15;  aiid  th<;ise  of  tbe  IVA'ct  c.xtrenùty  75-  Tlic  more  perìphentl  the  mu>cle,  the  lesi 
ImiDCBl,  the  neaner  the  ibdomoi,  tbe  more  fccquent  ibe  iniuU'eini-nl. 

Cerlain  nuiclesin  tbe  dìflcrcnt  pattaof  the  body  secm  tube  prcdiEposcd  lo  cchinocorcus 
dixaK.  iH  the  muirlcR  of  ihe  iipi^-r  cxirrnuty  the  bircp*  and  the  drlioid  are  mosi  fre- 
(luently  allccted.  It  »  ttatcd  thst  the  infcction  occiir»  ino<(  fi^qurntly  in  muKle»  whìcb^ 
are  tucd  mon  md  in  tkoK  «bich  aie  immcdiaccly  adjaccnt  io  lai^c  vesscb.  This  rclatJua 
tolaiBC  VGSMbisveryintcrcslittxandsusitntsthat  thcaciivcpas&aiteof  the«mbr>'os  ilon; 
tbc  vaacular  iheaih  may  ucciar  lor  ibeìr  railicr  cbaracterittic  clìaiHbuiioii  in  muM-tcs 
^boiderìng  upon  brut  rc»cb. 

Syraptoni»  «siociateil  u-ìih  the  Ìiii-a«!on  of  the  musele  are  lew  or  nanlin);.  The  dii«ue 
first  atlractsatlenlionnlii-u  the  i.y^tbcii>mc'»largcenuuf[llto  betel  tur  >een.  .\c)'*l,  whm 
lying  deep,  may  tjecumc  qitile  Urge  b«fore  it  attiactt  nay  attcntion.  TniiTiin  may  direct 
ibc  atleation  ot  the  paticnl'  to  tbe  cytl,  or  n  cy«t  lying  apon  a  ncrvc  may  cauKc  neuralgic 
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pains  seww  «nough  lo  dctnand  medicai  nitl.  As  Uir  pknuitcs  nrc  fonnd  w  (nqucotljr 
nlon)!  Urge  veuels  it  h  Doi  at  ali  uncommon  for  preuure  neuritis  lo  devdop. 

r*caI>'UH  of  the  mu9d.t!s  i>(  tli-c  u|>p«r  CKlrrniìty  fTom  prcraurc  upon  lan;c  iierve  triinks 
hu  not  liMn  olitcrvctl,  (Edema  irain  prtviurc  u|ion  ihe  laigcr  vcìns  nccura  «ikI  considcr- 
Kblea.U«phy  of  the  alTectcd  miuclc  may  dcvelop. 

The  cyit«  are  usuollir  lound  or  ovai-  LoltuUted  (ornu  rescmbling  liponuit  do,  bowever, 
occur.  The  ronsislcflcy  vaiÌM.  Small  cysis  may  be  «i  Icnsc  ihal  ihey  rcwinble  tolìd 
growlha.  Dclinìtc  fluctiutioTl  can  usuallv  be  clicUeri  in  laige  cy»ii>.  Ulicn  the  cyst  Is 
dcfply  situatcd  and  covered  by  muscics,  it  may  be  difficult  to  elicit  flucluntion. 

'The  L'ysia  vury  Ktc^lly  in  iÌ2c.  Thcy  may  be  a»  larfce  as  a  pifieon'«  vftK  *n^  cyals  Ih» 
the  of  a  nua»  head  lui  ve  becii  dcscribcd.  It  isonlyexctpUonally  thatechinucoccuic)'stB 
h»ve  a  «low.  cuQiinuoui  growth.  Usually  the  growth  ìs  inlennittcnt,  the  cysl  ÌDcreaung 
ntiher  rapìdly  in  siae  after  rernalnin];  statìunaiy  /or  some  tìmc.  RApitl  growlli  may  be 
dctcrmìnrd  by  any  one  ni  a  numlier  of  (acton,  neh  u  trauma,  rioltnt  muMutar  efTon  or 
intcrcurrcnt  ìnfccliDi».  In  infcclion  o[lhec7at,rapturc  (thit  it  accninpanicd  byn  general 
retctioD  aod  uitiuria)  or  spontJutNKU  bctUtax  au,y  occur.  Mukcd  Lod  «tcnùvc  niuKulu 
atrophy  after  niptura  of  the  cytt  has  Iteen  ohKrved. 

The  ratcDi  lo  which  the  cyst  may  he  movcd  dqxnde  tiugely  upon  nhciher  ihe  tnmde 
b  cQDlracied  or  relaied.  Viiiea  the  muMic  h  coniractcd,  the  cyst  ii  fixed;  «hcB  rcland, 
tbe  cy»t  l'ai!  be  moved  abuut  very  rcadily, 

I-lcliìniK'occut  di.seaìie  of  musdc  b  noi  oitco  currcctly  diagnoscd.  Tavcl'fi  Biatìslica 
dealini;  wiih  ta?  citt*  »ho«r  that  th«  dia^oui  wai  not  de£nÌLe  or  WM  not  made  io  51: 
that  a  wtong  diagnoùs  wni  madi-  in  18  and  that  in  4  caMS  the  dÌMaae  <ras  ocly  ircognited 
al  autopiy;  Ihal  in  7  raw«  Ihc  leiiian  wa«  c»n«i<lrred  a»  prabably  echinococctut,  and  Uiat  in 
otily  16  CMct  (ts  per  cent.)  nas  ■  i>oHti\'c  diagnnut  made.  The  Icaon  faa«  bcen  rcgarded 
asamuKJcbctnta,ncoldabscc!ts,)cuinmB,lipotnD,hcinanj;ÌoniB,urcoiita,eU.  Tbercaicno 
characieristic  ùgtu.  The  nationality  of  the  pati<Al  misht  civc  a  cluc,  for  if  a  palimi  Irom 
a  country  wbrrc  echinococcus  diMAte  is  common  hat  a  peculiar  cy^t  formalion  in  the  inva- 
de, csperiall)'  ìf  the  ppculisr  rchinococcus  Irecaìtus  can  be  elidted  sud  there  is  an  eoùno- 
|)lt!lia,«diiaoco<>ct]sd!aeaic  nhoultl  br  Mrtìi>u»ly  «insideitd  in  malciog  a  diagntnìi.  Compia 
ment  fixaiioa  in  «ircmdy  valuableaiid  ihiruld,  if  pmeni.cnablc  une  lo  make  a  poaltlvc 
diognoMs. 

Total  extirpatioD  oE  the  cy»l  »  the  only  line  of  trtaiment  to  bc  coRaderctl.  OccaHDn- 
ally  part  of  the  cytt  Riaf  beso  adhereiit  lo  «tructurcN  whicb  cannot  be  sacrìficcd,  tlut  part 
muti  be  leti  in  .Illa.  The  wound  may  bc  Icft  partially  open  in  such  cues  and  packtd.  Aa 
tmitulnr.  open  ipàccs  are  uiually  Irft  after  ntirpation  of  the  C)it,  il  b  goirrally  well  noi 
to  attempi  immetfole  cloaurc  of  (h<r  vruunil,  bui  to  eìthcr  drain  or  pack  thoOMly  and  per- 
iDÌt  it  to  cloK  by  grasuLattoiu. 

CystJctmis  DtBMM.^Cyslicerciu  diwaM  of  the  mtucle  le  man  occun  ai  Mlitary  or 
mullifilT  lerion^.  Multiple  cysticcrcus  of  the  muttcles  Ìi  mure  cununon  than  folitary. 
Il  b  uiually  combineil  vtlh  cyitticcrciu  Abate  ol  the  vinma.  The  infection  in  man  occun 
aa  tbe  ruull  uf  the  raigrating  of  the  cmbryoa  diKbarged  Irom  aoother  or  {rum  the  sain« 
pattern.  The  thick  ?hdl  uf  the  cmbr^os  is  di|:n4cd  whcn  thcy  mich  the  alomach  and  Itb- 
crated  embrj-ot  thcii  bore  theìr  vtiy  inlo  the  tiomach  or  intesltaal  waU.  They  are  tben 
csTTied  by  the  blood  or  lymph  Kircam,  or  proceed  by  active  migration  imo  the  muiclc*.  It 
may  not  bc  nccmaiy  for  inlcction  that  the  embryos  be  dischanted  and  ihcn  migralcd  far 
tbey  are  found  in  tbe  inicttÌRal  canal  of  paticnia  harborlnR  tapcwurros,  and  aniiperiMalni 
may  cairy  thcm  back  inlo  the alomacb  ubere  the  thcU  «ould  bc digcstcd. 

After  iranderìnfi  into  the  mutctc  the  embr>'o  uiiderfoes  varioui  melamorphosea  ud 
chaagts.  la  ito  or  thrrt  monihs  il  lomu  ■  cpt  filled  with  xrani,  Irum  the  waUa  of  whieh 
tben  devclopa  toward  tbe  interior  «coUcca.  Foul  inlUmmatnry  changea,  localUed  lalty 
ilegenexBtiun,  degencratioa  of  the  vcMet  «alla,  with  capillary  hemorrbages,  have  been  ob- 
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In  Bniìcte»  bafborìni;  ihc  cysticcicus.  .Alter  remoìning  allvc  for  frntn  ihrRC  lo  slx 
*,  ùu  cy«ticerciu  dio,  the  fluid  bccomc*  doudy  «nd  the  cyst  cither  «[irìnks  or  bccomn 
calciticd.  SttrgicLlly,  tbe  maia  signilicancc  lin  In  ibe  difficultics  oSercd  in  diaxooitti 
X-n>-  dumtnaiion  U  al  gnu  ulti  in  tniikiiig  a  iliaKmxu*  in  thCK  cucs. 

Saliiary  cjiiicercui  U  obscrvcd  laott  frcqiicnily  in  tlic  pcctonUJi  aujor  ftnd  biccpe. 
'Tbc  (olìury  is  of  mucb  more  surzical  intrrrst  ihnn  ihc  multiple  cytticcrcus,  Infcction 
oocun  in  the  Mme  way  as  juit  dcscriU'd  for  multiple  cysticetcu&,  l>ut  il  is  sliu  probuble 
thmi  lofcclion  witb  ihc  ciDbrjro  occun  dìrcctly  in  Email  wounds,  tbc  shull  having  lici-n  dc- 
itroycd  bjr  some  putfcfaciivp  process  and  Ihat  the  lìberalcd  cmbrj-o  ihen  piwst*  through 
the  Umiks  by  sctivc  moiloa  lo  rrach  the  muntlF. 

Tbc  ^agQoui  il  uaually  Dot  nude  wiih  ccrtatiity.    Mlld  iaflamiiutoiy  procc»»»  msy 
oocut  ia  tbe  cyU andsuppuration  dcvelop,  but  the inflaminatory  praect-tt» occutrìng  in  the 


I  Myodds  Ossificans.— Both  the  drcumscribed  and  diffuse  forms  of 
inyosÌU!>  ossiiicatis  are  obscrvcd  in  ihe  muscics  of  tlii:  upper  cxtrcmìty. 
In  the  diffuse  fornii  the  involvement  of  the  muscles  of  the  upper  exlrem- 

[ity  is  but  a  part  of  a  ^neral  process  und  has  but  little  surgìcal  interest. 
Eliolojriially,  thrci;  forms  of  circuniscribed  myositis  ossificans  are 
recognized;  the  iraumatic,  non-traumatìc,  and  neuropaLhic. 

f  Traumatic  Mycsitis  Ossificans — Ite  drili  bone  which  dcvclops 
in  the  deltoìd  muscle  after  trauma  cnused  by  the  rìfle  ia  rare  at  the  pres- 
cnl  lime.  Circumscribfd  (orms  of  Tnyoiiitìs  ossificans  dcvcloping  after 
dislocations  are  of  considorable  surgìcal  interest.  Theyhave  been  ob- 
ser\'ed  after  dislocations  of  the  davide,  shoulder-  and  elbow-joints. 
Strausjt  has  obscrvcd  nssification  of  the  subdaNian  musdc  after  disloca- 
tìOD  of  the  davide,  and  Regneir  ossiiìcatioa  of  the  subscapular  after 
dislocation  of  ihe  shoiJdcr.  Thìs  tj^w:  of  myositis  is  obscrvcd  most 
frequently  in  the  brachialis  antìcus  after  dislocation  of  the  elbow-joint. 
Ahnost  ali  of  the  cases  reported  in  French  literature — Frangenhcìm's 
six  cases;  19  of  the  10  c^cs  collcctcd  by  Schulz  and  16  cascs  reported 
by  Machols — occurred  ia  the  brachialis  anticus  and  were  secondary  to  a 
dislocation  of  the  cibow. 

In  alt  of  the  cascs  the  dislocation  has  been  backward.     Machols  has 

'madc  the  statement  that  myositis  ossificans  ncver  occurs  in  cascs  in 
which  the  dislocation  has  not  been  reduced.  This  observation  is  not 
correct  for  Frangenheim  has  reported  two  cases  of  ossifying  myositis 
of  the  bracbialis  anticus  in  which  an  open  rcduction  of  an  old  dislocatioa 
has  been  attempled- 

The  myositis  usually  begins  within  the  first  four  vrecks  after  reduc- 

[tion,  bui  usually  does  not  cause  any  pronounced  symptoms  until  the 

[Becond  four  wceks.    During  this  lime  the  tissues  about  the  elbow  be- 

[come  swollcD  and  painful  and  the  moUons  of  the  juint  are  rcstrìcted. 
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The  sympl<ims  usually  bccomc  most  pninouncal  at  the  cml  uf  Uie  ihìril 
monih.  'Ih«n  foUows  a  1)6110(1  of  improveinent,  tiuring  whlch  the 
sweUìng  becoracs  smallcr  and  hardcr.  Thcre  ma y  bc  a  graduai  improve' 
meni  for  some  monlhs.  i 

The  [x>mt  al  whìch  ihe  bone  dcvctops  varies  as  the  brachialis  has  a 
Wide  orijfjn  and  attachment,  spreading  oul  over  the  anteriitr  surface  of 
the  lywer  half  of  ihe  humerus  and  the  capsule  of  the  j<Mnt  and  bdng 
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^hiiu's  the  fiUiiaruf  bone  vrhkfa  hnt  dcwtopnl  in  the  bmcU- 


attaché*!  to  the  tuberete  of  the  ulna.  Upon  the  basìs  of  X-ray  exami- 
natinn  MarhoU  ha»  difTcrL-ntiatcxl  Oin-L-  gruup&  uf  case»,  dcpending 
ujKin  Uie  point  at  which  the  bone  formi  iFig.  243).  In  the  lir!>t  group, 
the  <ihactow  lìes  in  the  soft  parts  in  front  of  the  diaphysis  of  the  humerus. 
Processes  pass  from  this  shndow  lo  the  *haft  whiih  thcy  approach  quite 
c')o!tely.  In  the  second  group.  the  shaduw  Vks  uppostlc  the  joini  spacc 
and  the  vnds  of  the  boncs  uf  the  forearm.     Narrow  proecsses  cxtend 
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from  the  main  shadow,  mostly  toward  the  ulna.  In  the  thìrd  group, 
the  shadow  lies  in  the  soft  parts  in  front  of  the  diaphysis  of  the  humcrus. 
The  shadow  rapìdly  reduces  in  size  and  in  a  short  while  becomes  circum- 
scrìbed  and  highly  dìfferentlated  and  at  no  time  are  any  processes  found 
which  indicate  any  connection  with  the  bony  skeleton. 

That  myositis  ossificans  of  brachialis  anticus  occurs  often  in  this 
tv-pe  of  in  jury  is  due  to  the  fact  that  the  muscle  is  not  only  traumatized 
by  direct  force  but  that  its  fibers  are  also  stretched  and  lacerated  when 
the  bones  are  forced  backward.  The  brachialis  contaìns  fiberswhich 
arise  from  the  capsule  of  the  elbow-joint  and  occasionally  ossification 
extends  to  the  capsular  ligament  of  the  joint. 

The  non-lraumijlic  form  of  os.sif)'ing  myositis  is  rare.  In  the  ncuropathic  form  which 
may  occur  in  spina  bifida,  tabes  rinrsalis,  syringomyelia,  transverse  myelitis  and  paralytic 
dementia,  the  osaifyÌDg  process  is  iisiiaily  associatcd  with  marked  destructive  changes  in 
the  neighborinf;  joints.  This  forni  has  already  becn  discussed  in  the  section  dealing  with 
the  arthropathies  occurring  in  tabes,  syringomyelìa,  etc,  Even  when  there  are  no  joint 
lesions,  ossifying  myositis  may  devclop  in  these  diseases  and  often  a  number  of  difTerent 
muscles  are  affectcd.  Schwarz  has  observed  ossification  of  the  biceps  brachii,  vastus 
latei^Uis  and  semimembranosus  ìn  a  tabeticand  Raskowski,  cxtcnsìve  ossification  of  the 
flexors  and  extensors  of  the  forearm  in  a  patient  with  syringomyeha. 

Clinìcal  History  and  Picture  of  the  Traumatic  Form.^ — There  are 
cases  in  which  ossification  of  the  muscle  occurs  without  symptoms. 
The  bone  is  discovered  accidentally,  but  careful  questioning  often 
reveals  a  forgotten  injury.  In  recent  cases  there  is  found  at  the  point 
of  injury  and  in  the  tissues  immediatcly  adjaccnt,  more  or  less  of  a 
sweltìng  which  usually  is  quite  hard.  Subcutaneous  hemorrhagea  are 
also  present  when  the  injury  is  due  to  direct  violence  but  may  be  want- 
ing  when  due  to  indirect  violence.  Following  the  symptoms  due  to 
the  contusion  or  rupture  of  the  muscle  is  a  period  of  progressive  im- 
provement.  Under  the  simplest  treatment  improvcment  begins  and  the 
swelling  due  to  the  extravasation  of  blood  subsides.  The  arm  remains 
weak  and  the  patient  is  often  surprised  that  power  docs  not  return  even 
when  the  objective  improvemcnt  is  marked.  The  amount  of  limitation 
of  motion  in  the  neighboring  joint  remains  about  the  same  and  pain  is 
stili  felt  at  the  site  of  the  contusion.  The  amount  of  tcnderness  present 
during  the  devclopment  of  the  bone  varies.  It  may  be  quite  marked  or 
wanting.  Sometimes  the  pain  is  extrcmely  severe  and  radiating. 
The  latter  is  probably  caused  by  pressure  of  the  developing  bone  on 
adjacent  nerves. 

The  bone  may  form  rapìdly.  Oriou  has  rcported  a  case  in  which, 
eight  days  after  an  injury,  the  deepcr  part  of  the  swelling  had  a  sugges- 
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tìvc  hanlncs-s,  and  on  the  deventh  day  was  so  firm  that  i 
not  be  forced  ùito  it. 

The  degree  to  whìch  the  newly  tormed  bone  can  be  movcd  upon 
adjaccnt  tissues  varics.  In  some  cascs  it  is  so  closcly  &dhcrcnt  to  the 
underlying  bone  that  it  cannot  be  displaced.  Usually  it  can  be  dis- 
placed  upon  llic  sulijacent  stnicturcs  withoul  any  diflìcuUy. 

Diagnosis. — In  the  tj-pical  cascs  the  diagnosis  can  bc  roade  without 
much  difficulty.  If  after  an  iiijury  to  a  muscle  wbich  ìs  prcdisposed  to 
the  dcvelopmcnt  of  ossifying  myositis,  the  hcmatoma  on  becomìng 
smaller  becomes  as  hard  as  bone  and  later  enlarges,  but  stili  can  be 
casily  separaicd  from  the  underlying  bone,  thero  is  no  difficulty  in 
making  the  diagnosis.  If  the  mass  cannot  be  displaced  upon  the 
underlying  tissues,  excessive  callus,  exostaAis  and  periosteal  sarcoma 
must  bc  considered.  Gummata  and  tumors  of  muscles  must  also  be 
considered  in  diagnosis.  It  is  most  imporlant  to  difftrrcntìate  between 
myositis  oivsifìcans  and  perios,teal  sarcoma  in  the  carly  atagcs  and  thìs 
is  often  difficult.  Central  giant-cell  sarcomas  offer  no  diSìcuIties  in 
difTerential  diagnosis.  Both  periosteal  sarcoma  and  myoMtisos^òficans 
occur  in  young  pcoplc  and  trauma  plays  an  ctiological  rOlc  in  the  dcvcl- 
opment  of  each.  The  consìslcncy  of  each  may  be  aboul  the  samc  and 
cach  may  have  a  fairly  rapid  growth,  but  the  swclltng  a&sodated  with 
myositis  ossificans  remains  stationary  or  recedes  after  a  lime,  while 
the  growth  of  the  iiarcoma  is  steady  and  progressive.  Colcy,  in  a  com- 
prchcnsive  articlc  on  traumatic  myositis  ossilicans,  states  that  In 
many  case.s  therc  Ls  a  strilung  ùniitariiy  betwcen  myositi.s  ossilicans  and 
pcriosteal  sarcoma.  The  X-ray  platcs  of  his  first  case  had  bcen  ex- 
amined  by  scvcral  X-ray  experts  and  ali  pronounccd  the  Icsion  sarcoma. 
The  X-ray  is  of  great  value  because  in  many  c:lscs  the  other  data  wìU 
not  enable  one  to  make  a  dìfferential  diagnosis.  In  myos>ìtis  ossitìcans 
Ihere  is  usually  a  shar[)  line  at  the  junclion  of  the  newly  formed  bony 
mass  with  the  bone,  while  in  pcriostcal  sarcoma  this  Une  is  Icss  dÌ5tLnct 
and  the  oortex  of  the  bone  appears  irregular,  ragged  and  eroded  except 
very  carly  in  the  dìsease.  Fusiform  shadows  at  cithcr  extremity  o{ 
the  mass,  which  become  continuou&  with  the  shaft  of  the  underlying 
bone,  are  indicative  of  a  sarcoma.  Coley  belicves  that  the  mass 
dcvcloping  in  myositis  ossificans  is  hardcr  thaa  the  pcrìosteal  sarcoma, 
and  funbcrmorc,  that  the  mass  is  of  umform  conalstcncy,  while  a 
sarcoma  is  very  apt  to  be  soft  in  some  placcs  and  hard  in  olhcrs.  A 
sarcoma  never  has  the  bony  hardness  which  is  typical  of  myositis 
ossificans. 
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The  early  pain  assodated  with  myositis  ossìfìcans  and  the  early 
ìmpairment  or  loss  of  function  of  the  joint  related  to  the  muscle  in- 
volved  are  but  rarely  met  with  in  periosteal  sarcoma  except  in  the  late 
stages  of  the  disease,  when  there  should  be  no  difficulty  in  differentiation. 

The  frequency  with  which  drcumscribed  myositis  ossifìcans  is 
observed  in  the  muscles  of  the  upper  extremity  is  indicated  by  the 
statistics  compiled  by  Stiausz.  He  collected  127  of  circumscrìbed 
myositis  ossificans.  In  64  of  these  the  flexors  of  the  upper  arni  were 
involved,  in  43  the  quadriceps  femoris,  and  in  13  the  adductors  of  the 
thigh.  Various  other  muscles  of  the  body  were  involved  in  the  re- 
maining  cases. 

Jones  believes  that  in  most  cases  the  bone  develops  from  dis- 
placed  pieces  of  periosteum.  This  belief  is  based  upon  the  frequency 
with  which  myositis  ossificans  follows  dislocations;  the  frequent 
attachment  of  the  newly  formed  mass  to  the  underlying  bone;  the 
occasionai  attachment  of  the  bone  below  the  origin  of  the  muscle 
which  has  been  subject  to  a  violent  straìn;  and  upon  the  observation 
that  in  fracture  shreds  of  periosteum  may  give  rise  to  the  development 
of  bone  which  is  independent  of  the  callus  and  takes  no  part  in  the 
reparative  process. 

Treatment. — No  general  rules  can  be  laid  down  regarding  treat- 
ment. Each  case  must  be  treated  according  to  the  ìndications  as 
tfaey  arise.  If  there  is  a  dislocation  it  should  be  carefuUy  reduced  and 
any  added  injury  by  excessive  traction  or  direct  pressure  should  be 
avoided.  Makins  makes  the  following  statement:  "As  to  the  general 
line  of  treatment  to  be  adopted,  a  period  of  some  weeks  complete  rest 
should  be  maintained  during  the  continuance  of  the  active  progress 
of  ossification.  When  ìt  is  judged  by  cUnical  observation  and  X-ray 
ezamìnation  that  progress  has  ceased  or  the  process  is  retrogressive, 
massage  and  exercise  should  follow.  Operative  treatment  should  be 
considered  only  when  the  process  has  come  to  a  definite  standtìtill  and 
the  patìent  suffers  from  functional  disability  which  there  is  a  chance  of 
relieving." 

Finney  states  that  there  is  an  unfavorable,  as  well  as  favorable 
time  for  operation.  It  should  nevcr  be  recommended  early  in  the 
development  of  the  bony  tumor,  even  for  diagnostic  purposes,  since,  if 
we  have  to  deal  with  a  subperiosteal  hematoma  it  is  of  doubtful  etìicacy 
and  in  this  condition  the  tcndency  to  recur  is  very  great.  If  the 
operation  is  performed.  when  increase  in  the  size  of  the  tumor  is  no 
longer  present  and  its  consistency  has  become  harder,  the  chances 
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oi  rccurrcncc  are  vcry  matcrially  lesscaccl.  The  opt-ralion  should 
consiiit  in  a  Ihurough  exciston,  piissing  wcll  uutside  the  ostcoid  ttsisue, 
including  some  healthy  musclc.  The  unHeriying  pcrioslcum  should  be 
ihoroughly  eicìsed  nnd  the  shaft  of  the  bone  cleaned  off  until  a  smoolh 
surface  remains.  Cauterizalion,  wilh  l)ic  actual  cautery  of  the  dcnuded 
bone  surface,  has  bccn  rccommcadcd.  Opcratioa  is  not  to  be  recom- 
mended  in  every  case,  a$  many  recover  under  rest  followed  later  by 
massagc  and  actìvc  and  passive  motton. 

Conaderable  care  must  be  exeroisod  regardìng  active  and  passive 
molion  and  immobilizaLioii.  Active  and  passive  motion  at  an  eaily 
stage  may  incrcasc  the  reaction,  whilc  immobilizalion  may  rcsull 
in  marked  limitalion  of  motion  il  carricd  to  the  extrcrae  durìng  tbc 
furmation  of  the  bony  mass. 

Ischemie  Myositis  [Ischemie  Palsy,  Volknmnn's  Contractun). — 
Interfercnf:p  with  the  flow  ol  arlerial  or  venous  blood  may  cause  marked 
changes  in  muscies.  The  mosl  common  causes  of  ischemie  rayOMtis 
are  fracturcs  in  which  Ihere  is  compressìon  of  the  artcr)*  or  rupture  of 
its  intima,  associated  with  a  ^ubfasdal  hcmatoma  which  rctards  or 
prevents  tbe  development  of  a  colluleral  circulation;  improperly  applied, 
tight  plastcr-of- Paris  dressings;  too  lung-contÌnucd  constriction  for 
arti&cial  ischemia;  and  the  long-continued  action  of  cotd. 

Ischemie  myositis  :im!  gangrene  should  be  regarded  as  differenl 
stagcs  of  ihc  samc  process.  l-'or  the  dcvclopment  of  ischenuc  myositis 
a  sudden  bchemia  of  a  certaìn  Iiilensìty  ia  necessary.  The  first  stage 
is  venous  stasis  asM}CÌatcd  with  a  scrosanguìnolcnt  infiltratìon  of  the 
muscles.  Jf  the  venous  stasis  incrcases  or  is  not  relìeved,  the  muscle 
fibers  degenerate  and  the  contractile  substance  of  the  muscle  is  re- 
placed  by  »car  tissue.  If  the  sCasis  bccomcs  more  marked  or  con- 
tinues  longcr.giingrcne  may  devclopand  the  dead  muscles  arecvcnluaHy 
extrudcd. 

n»c  musdcsof  the  forcarm  are  most  frequently  iovolved  ìn  ischemie 
myositis.  The  structures  are  affected  in  the  following  order  whcn  the 
ischemia  is  conlinued  long  enough  lo  produce  changes:  (.i)  The  long 
ilexors  of  the  wrist  and  digits  al  the  urigin  of  their  tìbers  are  involvcd 
carlicst  and  to  tlie  greatcat  cxteot.  (i)  The  extcnsor  muscles  whcn 
the  venous  stasis  is  marked.  (.0  The  skìn.  (4)  Pcripheral  piirts  of 
the  cxtrcmity  become  gangrenous.  (5)  Ncrvcs  bccomc  involved.  (6) 
The  skeletal  and  supporiing  tissucs.  Hìldebrand  believes  that  the 
ner\-es  are  »Lso  involved  in  cases  of  ischemie  my(.>sitis.  a  view  formerly 
heid  to  bc  incorrcct.     Dìstinct  scnsory  dlstuibances  are  frcqucnt  in 
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«dvanced  case&  of  Volkmann's  contraclure,  espccially  in  chose  wbich 
tuLve  just  missed  the  termina!  stage  of  gangrcDC. 

Ischemie  tnyosittft  i»  observed  almoat  exclusìvely  after  fractures, 
as  many  as  So  per  cent,  of  the  cascs  followitig  this  forni  of  injury.  It 
may  follow  interference  wilh  the  circulation  from  any  cause,  provìded 
that  the  interference  is  not  complete  enough  to  cause  gangrene.  Inter- 
ference irith  the  venous  outflow  is  probably  more  important  as  an 
ctiological  factor  than  interference  vrith  the  artcrùil  circulation.  Bard> 
enheuer  meiilions  four  case*  of  ischemie  myositìs  whìch  dcvelopcd 
after  markcd  venoufi  coagestion,  in  which  the  pulsa  at  the  wrist  was 
never  lost. 

Ischemie  palsy  is  commoncst  after  fr:ictures  about  the  elhow- 
joint,  espccially  after  the  cxtcnsioa  supracondylar  fracturc.  ThU  is 
becauae  the  prìndpal  vessel  of  die  arni  and  the  colluteruls  are  most 
easily  injurcd  or  comprcssed  in  thìs  tjpc  of  fracturc.  Bardenheucr 
believes  thal  interference  with  the  circulation  through  the  principal 
vessel  is  not  enough  to  cause  the  myositìs,  but  that  the  coUatera] 
circulation  must  be  affcctcd  at  the  same  time.  In  supracondylar 
fracturc  of  the  humerus  the  circulation  through  the  collateraìs  is  im- 
peded  by  the  pressure  of  the  lowcr  end  of  the  upper  fragmcnt,  or  by  a 
hcmatoma  which  forms  beneatb  the  firra,  resistant  fascia  covering  the 
antecubital  fo&sa. 

In  52  of  the  55  cases  coUected  by  Hildebrand,  the  ischemie  myoatis 
foUowcd  a  fracttirc.  It  should,  howcvcr.  be  remembered  In  this  con- 
nection that  only  those  cases  are  reportcd  in  which  a  complete,  dccidcd 
contracturc  has  dcvcloped.  A  largc  number  of  contractures  whìch 
have  improved  or  disappeared  after  massage,  baths  and  cxcrcìaes,  bave 
not  been  reported  and  otbers  havc  been  regarded  as  cascs  of  atrophy 
from  disuse. 

It  is  oftea  stated  that  ischemie  rayoaitis  is  due  to  a  tight  dressing. 
most  oflcn  the  cìrcular  plaster-of-Paris  cast.  The  ptastcr  cast  is  but 
rare]y  the  only  and  determining  cause  of  ischemie  myosìtìs,  the  essentlal 
etiological  factor  being  in  almost  ali  coses,  intimai  rupture  or  com- 
presuon  of  ilie  main  vessel  and  its  collateraìs  by  the  projecting  lower 
end  of  the  upper  fragment  and  a  retrofascial  hemaloma.  The  nerves 
are  not  much  involvcd  in  the  simple,  uncomplicatcd  forms  of  ischemie 
contracturcs.  They  may  bc  injurcd  by  direct  violence,  by  the  ends 
of  the  bony  fragments,  and  in  advanccd  cases  they  may  bc  comprcsscd 
by  the  scar  tissue  which  has  formed.    As  has  already  been  atatcd  thìs 
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is  must  fri-qucntly  obscrvcd  in  ihosc  cascs  which  havc  just  mìs 
the  terminal  stage  u(  gangreac. 

Sympioms. — Whcn  the  circutation  is  scriousty  intcrfcrcd  wìth 
the  parts  become*  swollen,  the  skìn  cyanolic,  ami  the  muscles  pain(ul 
and  of  hoard-likc  hardness.  Passive  motion  is  painful  and  no  longer 
frif.  The  amounl  of  p,iin  apparently  varìes  in  riifTerent  cases.  Pud- 
geon  States  that  pain  is  abaent  unleis  thcre  is  a  neuritis.  while  others 
stale  that  paìn  is  an  carly  and  important  symptom.  I£  thcrc  is  no 
pain,  the  myositJs  mny  not  he  recognized  untìl  the  damage  done  i» 
irreparable.  When  a  dreular  plaster-of- Paris  bandage  has  bcen  ap- 
plicd  toc  lightly,  an  area  of  nerrotic  slcin  at  the  site  of  the  coni^trìcting 
(old  may  bc  found.  Frcquently  whcn  examining  cases  of  ischemie 
mlrai'tures,  tlic  ^car  rtrsulting  from  the  healing  uf  such  un  ulccr  is^ 
found. 

When  fully  dcveloped.  Ihc  deformity  rc*ulting  from  such  a  con- 
iraclure  is  quitc  charafteristic.  The  phalanges  are  flcxed  upon  each 
oth«r  but  (he  metacarpo- phalangeal  joints  are  exteaded.  When  the 
wrist  Ì5  extcnded  the  phalanges  cannot  be  extended,  when  the  wrist 
is  flcxed  the  tingere  can  be  ?traightcncd  out. 

Trtatmcnl.- — The  treatment  In  the  first  place  &hould  be  prophy- 
lactic.  In  fracture^  about  thecJbow.  cspecially  supracondylar fractures, 
reduclion  shouldbemadeearlyfor  pressure  of  the  lower  end  of  the  upper 
fragmcnt  may  interfere  with  the  drculation  of  the  forearm.  Il  may 
l>c  advisablc  or  ncccssary  in  some  cascs  to  incise  the  fascia  covering 
the  anlccubilal  fussu  to  rdicvc  Ihe  p^e^sure  upon  the  principal  vesscl 
or  its  cullateraU  by  the  rctrofascial  hcniatoma, 

Dressings  wlùch  exert  pressure  should  Iw  avoided,  and  for  this 
rcason  the  circular  plaster-o(- Paris  cast  should  not  be  applicd  directly 
after  the  injur>'  is  sustained.  After  retluctjon  of  ihe  fraciure.  if  thcrc 
are  aigns  of  pressure,  u  non-conslricting  lemporary  drcssing  should  be 
employcd. 

In  mild  cases  ihe  contractures  may  be  preventwl  or  rcticvcd  by 
nussage,  by  active  and  passive  motions  and  by  dressing  (he  tingerà  in 
extension. 

If  the  myosìtis  has  advanccd  to  the  stage  of  marked  fibrous  dcgen- 
eralìon  resulting  in  the  typical  deformity  tlie  tendons  or  mu^sclcà  must 
be  relatively  or  absolutcly  lenglhencd.  !n  the  Mikuliez-Henlc  pro- 
cedure 3  cm.  of  the  radius  and  ulna  are  resected,  producing  a  relative 
Icngthcning  of  the  tcndons.  Diehmann  and  Bardenhcuer  advise 
myotomy.     In  a  boyaged  seven,  Diehmann  divided  the  affecteil  muscles 
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transvcrwly  and  obtaìncd  extcnsion  of  llie  Itngers.  The  flcxor  pro- 
(undus  was  found  to  be  «imparalively  healthy  and  he  sutured  this  to 
the  peripheral  stump  of  the  divided  muscles.  Six  weeka  after  ihe 
opt-ration  the  fingcns  could  bc  flexed  and  txtcndi;d  \'yluntarily.  I 
believe  thal  in  mosl  cases  tcndon  lengthcntn^  is  the  operation  of  choìce, 
although  in  advanccd  cascs  but  little  is  to  be  exp«cled  from  any  type 
al  nperation.  for  so  much  of  the  contructilc  subslance  of  the  muscle 
has  beeii  destroyed  that  function  cannot  be  restorerì. 

Snapping  or  Tiigger  Finger.— SntHll  nmlulci  or  futLifonn  cninritrtnvni»  mky  lI^■^-pio|)  in 
ihc  lU-nor  Uniiont  of  thi-  liiifcrs.  Tht)-  are  ihc  caute  at  the  condition  known  a»  iii)(Ker 
fisfCcr.  VVhriUluiialirtn.TUempmiooiicnihc  himc],  ihrafìccUdIiaiiictcìinnot  btcìltndpd 
iÌinullAiicoti<ily  uidi  ih<-  othort.  bui  whcn  ihe  unall  nodulr^  <tn  [lir  leiidon  dìlstc  ()ic  i>iir«th 
cnongb  lo  pcimit  it  lo  pus,  the  fìnger  bccomcs  exicndcd  tuddcnly  wiUi  a  jcrk.  The  re- 
verse  of  this  may  happeti.  thi-  ùnaet  aSccttA  noi  bd&K  flraed  ùmuliancou&ly  nith  tlio  oth«r 
Atigtn  but  ktcr  and  wìtii  a  ftna|i.  Polpntlon  itsually  rcrcalB  iht  noduk  upon  ihc  iciidoo  af 
the  furiforra  enJan?cnienl.  Leier.  in  operatiiif>  for  the  relief  of  trìeser  fingei  I1.1»  freQiiently 
fouiul  a  liinÌKcI  fìbruus  tliii'keniiii:  ut  ihc  tciidun  or  a  small  round  nodulc  rocmbling  a 
fibroma  wiihtn  a  luhiform  cnlarKcmcnt.  In  une  cau  he  found  a  nmall  exit,  t y^ls  hnvc 
alto  heeti  deMribed  in  trigger  finger  by  Tlion  and  Frane. 

I^uaiatic  T«nos7navitìs.  Tena]j;ia,  Teadovaginitis  Crepi tans.^VVhrn  a  icnd«a  ti 
injured  ur  u>m  *mxi!  lifimuthas"  m-aic  i»  thi^  ilicnlli,  A  byct  nf  filitin  i»  thirn  dr|i(>sitc(l 
B|>oD  brtih  the  viiicrnil  and  parìctal  U}'cn>  a(  th«  tcndon  Kbcaih.  TciiaIkìu  rft-|>ii«ii«  «cctu» 
m  peoplr  in  ccrtaii)  occupation»  and  i.i  man  apt  to  dcvrlop  in  nuvicrs  than  Ìq  thosc  accus- 
tùnud  to  thdr  «rork.  The  cxtcnwr  tendoni)  of  Ihc  tbumb»  may  bc  injurcd  in  laundreuea 
whilc  wfinging  the  clothes.  Thi*  forni  of  le no«>'n  ovini  ìk  most  frcqucntly  ubscrved  la 
1>]ack&iniths,  drummers  and  piano  player;,  csprcially  if  the  nork  h  lieavy  or  if  [iraciice  U 
long  mntiaued.  MotJon»  invxilvinjt  (Kc  atTccied  icndona  beeiinie  laiuful  unti  tliere  is  mura.- 
or  le»  ivdiing  of  (he  skin.  Mlicn  the  tciidons  aie  throwa  imo  uvtiun  a  pcctilìur  ^niuig 
or  rubbiag  icn.iBtioD,  01  crc|iìtatioii  ìa  irtperìeDi:ed,  Later,  whcn  ao  eSuiìon  la  |H)imd  out. 
the  lay«n  o(  tlic  ahcath  atv  »«-iKinilcd  and  tht  rccfituliou  dinippcitr».  The  cfTu&ioii  (ail3c» 
a  tirlling  «hich  uirrvi. panili  in  %hape  and  po-ution  to  the  theath  afTected.  If  tho  leminn 
is  cooddcrablc  pai»  and  iliKomfort  may  bc  quitc  marktd.  The  diagnosi^  is  usunll)-  rcadily 
made.  Whcn  the  c>u»e  i.i  renuived  the  inllamniniory  proue»  ustislly  subsidcs  rapidly  wiih 
complete  anatomif  and  funttionnl  retloration.  H  adhMÌon«  forni  which  liraii  tlie  rnotioa 
o(  the  tendop  thcfc  ahouid  he  broken  tip  and  active  motioa  «houid  then  bc  begun  early  lo 
{MBvetit  adhcHona  de  velo  pili  R  amin.  ff  UiecauM-itnoIrrninvrd  thn-ondiiion  maybccome 
dtronlc.  Traumalic  irnusynovili)!  ù  a  [retjuent  accompanimcnl  of  fructiirct,  but  tixovery 
uiuklly  Mcun  durìng  the  trtatment  of  the  fracturc. 


INFECTIVE  TENOSYXOVmS  AND  WHITLOW  OR 

FELON 

Thcsc  will  bc  considcrcd  togcthcr  for  fclons  have  a  definite  etio- 
logical  relationship  to  infectìve  tenosynovitis.  B«for«  dìscussing  thesc 
subjccts  it  will  bc  necossary  to  rcview  the  analomical  arrangement 
uf  the  struclure^  of  the  terminal  phalanges  and  the  dispo&itioti  of  the 
sheaths  of  the  flexor  tcndons,  for  the  arrangement  of  the  subcutaneous 
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librous  baods  in  the  skin  of  the  terminal  phalan^es,  detcrmines  to 
some  citcnt  ihc  clinical  forms  of  fclrms.  and  the  cxtcnsìon  of  the  in- 
flammatioQ  along  the  &ynov)al  shesths,  when  theae  are  involved,  Ì3 
quitc  typical. 

The  termina!  phalanges  are  most  frequently  infectcd  because 
exposed  so  often  to  trauma.  After  an  injury,  whìch  lowers  the  resìst- 
ane* crf  the  pari  or  introduccs  infcction,  Ihe  inflammatory  proccss 
may  run  a  rather  definite  coursc  and  prcscnt  symptoms  which  are  in 
pan  (Ictennincd.  <u  wa:»  first  shown  by  Hueter,  upon  the  anatomica] 
arrangement  of  the  slructurcs  cntcring  into  the  formatìon  ci  the 
terminal  phalanx.  The  suhcutaneous  tì^ue  of  the  volar  suHace  of 
tlie  terminal  phalangcs  is  relativcly  iMck,  contaìns  heavy  conncctive^ 
tissuc  Hbcrs  wlùch  pass  vertjcally  from  the  papillary  laycr  of  the  skin 
to  the  periosteura.  Between  tbcse  heavy  vertìcal  connecUvc-Ussue 
bundlcs  are  found  small  masses  of  fat,  smatl  blood-vcssels  and  nervcs. 
Glanfls  whìch  may  pass  down  almost  to  tlie  periosteum  are  found  in 
the  pan  and  may  afford  the  point  of  cntrance  to  pathogcoìc  bacteria. 
Indammaton'  processes  are  thus  conbned  in  relativcly  narrow  limits 
when  they  involve  the  lissucsof  the  terminal  phalaux.  The  tension 
which  dcvelops  withìn  ihcsc  sepia  in  intcctions  accounts  for  the  paio 
assodated  with  telons  and  also  for  the  amount  of  necrosis  which  not 
tuwrommonly  accompanies  them.  On  eitbcr  side  o(  the  closed  space 
and  running  parallel  to  il,  is  a  blood-vcssel  which  supplies  the  diaphysis 
of  the  terminal  phalanx,  the  epiphysis  being  supplìed  by  a  branch  whìch 
is  given  off  bcforc  the  maìn  vtsicl  enters.  When  tcmuon  bccomcs  high 
in  this  closed  spacc  of  the  terminal  phalanx  thesc  nutrìent  vesseb  may 
bc  occluded,  leading  io  sequeairaiion  of  the  diaphyws  wf  the  terminal 
phalanx,  a  condition  quìtc  frequently  obeerved  when  felons  which  have 
gooe  on  to  pus  formation  are  op«rat«d  upon. 

When  an  infeciion  develops  in  the  fat  betwccn  the  scpta,  it  does 
not  extcnd  through  the  skin  rcadily  bccausc  that  covcrìng  the  volar 
surface  is  so  ihìck  and  re^stant;  but,  followìng  the  paths  of  least 
resistancc,  it  is  apt  to  sptcad  bctwcen  the  conncctivc-tissue  scpta, 
to  involve  bone,  joint,  or  synovial  mombranea. 

Arrangement  of  the  Synovìal  Sbeaths  of  the  Flexor  Tendons. — The 
arrangcmrnts  of  the  synovial  sheaths  of  the  tlexors  of  the  indcjc,  middle, 
and  ring  bngers  dilTer  from  Uiosc  of  the  thumh  and  little  finger.  The 
syoovial  sbeaths  of  ali  bave  a  parìctal  and  \-isccral  layer,  the  parìctaJ 
tayer  lining  the  osteoapoiieurotic  caaal  and  being  reflected  at  either 
eztrcmiiy  of  the  sheath  upon  the  lendon  to  form  the  vìsccral  layer. 
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The  proximal  cnds  of  the  slieaths  of  the  icndons  of  the  index, 
middle  and  ring  fingers,  extend  from  io  to  15  mm.  abovc  the  mcla- 
caipo-phalangcal  line.  The  distai  cnds  of  the  &heatb&  correspond  to 
the  base  of  the  last  phaianx. 

The  proiimal  endof  thesbeath  of  the  indei-fiiiger  isrclatcd  to  the 
thcnar  spaccs,  whìlc  thatof  the  middle  finger  is  mosl  often  related  to 
the  middle  palmat  spacc,  althougb  at  timcs  inlìammatory  processes 
ìnvolvLng  the  sheath  niay  rupturc  into  the  llienar  space.  The  len- 
don  shcaths  of  the  ring  and  little  fìnger  are  rclatcd  to  tlic  middle 
palmar  space.  The  relations  of  the  synovìal  sheaths  to  the  palmar 
&paccs  have  becn  especially  emphasized  by  Kanavel.  Their  relation  to 
palmar  absccsscs  and  the  most  advantageous  points  of  indsìon,  wìll 
he  discussed  later. 

The  syno\'ial  sheath  of  thcflexor  longus  foUtcis  is  often,  especially 
by  Ihe  Frcnch.  rcferred  to  as  the  radiai  bursa.  Tliis  torni  should  be 
limited  to  the  shealh  in  thepalm  of  the  hand  which  extends  into  the 
forearm  bcneath  the  annular  ligamcnt.  The  sheath  of  the  long  flexor 
tcndon  of  the  thumb  exteuds  into  the  palm  and  passine  beneath  the 
annidar  ligament,  forms  the  radiai  bursa.  The  total,  length  of  this 
sheath  is  from  5  to  5^^  in.  At  its  insertion  into  the  ungual  phalanx 
the  sheath  ends  in  an  annular  cìd-de-tae  which  has  on  each  side  a  small 
faldform  fold.  The  radiai  bursa  lìes  upon  thr  radiocarpal  artlcuktìon 
and  the  lower  end  of  the  radius.  It  is  covercd  by  the  pronalor  quad- 
ratus  and  is  related  to  the  deep  median  sheath  whcn  suclt  is  pre^ent. 

Synovial  Sheath  of  the  Little  Finger  and  the  Ulnar  Buisa. — l'hc 
ulnar  bursa,  altached  to  the  flcxor  sublimi»  and  profundus  tendone, 
ordinarily  comraunicates  with  the  sheath  of  the  little  fingerà.  Poirier 
States  that  frcquently  therc  is  no  communicatìon  bctwcen  the  two,  he 
having  been  unable  to  demonstrate  a  communication  in  23  out  of  51 
cases.  Whcn  the  two  communicatc,  the  sheath  mcasurcs  13  or  14  cm. 
in  length.  When  they  do  not  communicatc  the  separation  varies  from 
a  siroplc  narrowing  to  a  complete  occlusion,  mcasurìng  some  millìmeters 
in  length.  The  sheath  does  net  surround  the  tendon  but  lies  to  the 
ulnar  side,  the  lendons  apparently  being  invagiuated  into  the  sheath 
much  in  the  samc  way  that  the  lung  has  been  invaginatcd  into  the 
pleural  $ac.  Space  does  noi  permit  of  ihede-scription  of  theprc-,  intcr- 
and  retrotendinous  pockets  forractl  by  ihìs  arrangement,  a  delaiied 
account  of  which  may  be  found  in  Poirier  and  Charpey's  anatoray. 

The  upper  extremity  of  tJie  ulnar  bursa  passes  above  the  annular 
ligament,  lying  upon  the  lowcr  cxtrcmity  of  Ihe  uhia.    The  different 
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urrangvinrnU  uf  ihe  shesth  »re  «hown  in  the  accompanying  ligure» 
(Fig.  244).  Variations  from  tht-sc  typts  bave  beco  dcscrìbcd  bui  thcy 
are  too  few  to  demand  consìderatìon. 

i  Six  types  of  felon'are  recoRnized:  the  cutaneous.  suhcutaneous, 
ostcal,  arthritic.  synovial  and  subungual  (paronychia,  run-around). 
In  neglccted  casca  iwo  or  more  lypes  are  frequcnlly  conibined.  do 
mattcr  what  the  sitt  of  the  primary  L-sion  may  havc  bct-n.  A  sub- 
culaneous  felon  may  bc  accompanicd  byan  inflammation  of  the  terminal 
phalanx,  and  the  synovial  membrane  may  be  infecled  as  a  reaull  of 
cxtension  from  the  bone. 


V 


Fic   >44. — IntlkaiÌBK  ibe  otnui^t^cat  ol   thr   aynoviKl   sbentb*  ol   lite  flcxor  teo 

{ppirm  and  Ckttpj.) 

Cutaneous  Fel(m. — The  cutancous  felon  usually  appcars  clinìcally  as 
a  butlous  intlammation  of  the  skìn.  A  venirle  lilled  with  rloudy  senim 
developit  beneath  the  raised  cpidcrmis.  Thi^  t\'pe  of  felon  follows 
:<upctficìal  injuricK.  infi-ctions,  and  the  action  of  chcmicals.  and  ìs 
usually  drcumacrìbcd,  but  in  childrcn  the  proccss  may  cxtcnd  to  in- 
volve  a  considerablc  part  of  the  finger. 

After  lemoval  of  the  r-iiscd  cpi<lermis  wilh  scissors  and  cvacuatton 
o(  the  serum  or  pus  the  reddened  corium  i%  exposed.  Hcalìng  usually 
takes  place  readily  if  :t  ^impte  prolective  dreiutinii  Ìs  applied.    It  may 
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I>e  necessary  to  keep  on  a  dres^ng  for  a  lime  in  order  to  protect  the 
delicate  ncwiy  formcd  cpithcliutn  from  injurj-, 

Subcutaneous  Felon. — Infectìons  of  the  distai  phalangcs  are 
common. 

Subcutaneous  ft-Ions  are  more  common  in  mcn  than  womcn.  Vogt's 
statislica  dcaling  wiih  274  acute  subcutaneous  klons,  show  tbat  1S3 
bcascs  werc  obscrvcd  in  mcn  and  89  in  womcn.  The  right  band  was 
affected  120  limes  and  the  left  81.  The  felon  dcveloped  upon  the 
thumb  85  times,  upou  Ihe  index-iinger  81.  upon  the  middle  tìnger  58, 
u^xin  the  ring  finger  36  and  upon  the  little  finger  8. 

The  infcction  in  the  subcutaneous  felon  gains  access  through 
punctured  ur  ìncised  wuunds,  through  the  glands  or  the  blood,  a  contu- 
sion  oftcn  providing  the  locu»  minon»  reisìii tentile. 

As    the   infiammaton.-    process    develops,    the    terminal  phalanx 

of  the  finger  affectud  hecomes  hard  and  rigìd.  a  small  amount  of  swcll- 

ing  causing  much  tcnsion  bccausc  of  the  charactcr  of  the  anatomical 

lelements  entering  into  the  furmalion  uf  the  terminal  i>halanx,  previously 

descrìbcd.     Sloughìng  of  tis!>uc^  is  apt  to  occur  carly. 

The  mosl  prominent  symptom  is  puìn,  oflen  thcobbing  in  char- 
actcr. and  severe  enough  to  keep  the  patient  awake.  Rcdncss  o(  the 
fkin  of  the  part  ìnvolved  may  noi  be  noted  for  some  lime  after  the  pain 
has  developed.  Bccause  of  the  tension.  absorplion  hegins  early  and  is 
pronounced.  Thcre  is,  thcretorc,  considerablc  general  rcaction.  la 
the  early  »tage  lluctuation  eannoC  bc  elìcited.  In  the  later  gtages 
after  softcning  has  occurred,  the  terminal  phalanx  on  the  volar  surfacftJ 
may  be  converted  ìnto  a  pus  pocket  and  if  spontaneous  opcnlng  occurs, 
onc  or  more  sinuses  which  discharge  pus  will  be  found.  Because  of  the 
teniiion.  the  Iwo  arlcrtcs  runiiing  on  cìthcr  side  of  the  closed  space^ 
may  bc  (Kcludcd,  leading  to  necrosi»  of  the  diaphysìs  of  the  terminal 
phalanx  (Fig.  245).  The  subcutaneous  felon  then  assumcs  the  charac- 
terislics  of  the  ostcal  felon  as  far  as  treatment  and  prognosis  are 
concerncd. 

The  indirations  in  the  treatment  of  fclons  are  (i)  to  rclievc  the 
tension  in  order  to  lessen  the  amount  of  necrosis  and  {2)  lo  control  the 
pain  and  general  reaction.  An  early  incision  sbouid,  thcrcfore,  be 
madc  inlo  ihc  inflamcd  area.  The  incision  should  be  lateral  to  avoid 
leasing  a  star  over  the  site  of  the  tactile  portion  of  the  tìnger  and  so 
possibly  impairing  the  delicate  functìons  of  the  part.  A  lateral  incision 
also  givcs  brtter  drainagc  because  it  divides  the  connective-li&suc  sepia. 
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Whcn  the  inflamed  pari  is  inciscd  carly  recovery  usually  cnsues  wilhout 
much  loss  of  tissue  or  impaìrment  of  function. 

In  neglcctcd  cases  with  dUcharging  sinus,  dilatation  of  the  sinuses 
or  thdr  union  by  ìncision  will  he  required.  Separaiion  of  ihe  necrotic 
tissue  takes  place  rathcr  slowly  and  from  lime  to  lime  rcraoval  of 
stnall  masscs  of  occrotic  tissue  may  be  required.  The  rcmoval  of! 
dead  bone  will  be  discussed  under  osteal  fcion. 

After  incision  a  hot  drcssing  of  borie  acid  or  acetate  of  aluminum 
should  be  applicd  and  th?  hand  elevated  to  lessen  the  oedema.    When 

the  acute  prorcss  bas  subsidcd  a  vase- 

^^B      line  dressiuf^  mav'  bc  applicd. 

^H  Osteal  Pelon.— ClinicaUy  an  osteal 

^H       felon  is  an  acute  pyogenic  osteomyelitis 

^^^^^  ^M      of  the  terminal  phalanx.     InfectJon  of 

^^^E^l^  ^M      the  bone  may  talee  place  through  ihe 

^^^^  ^'Vk.^^l      t>loo<]'  ^y  exteDMon  along  the  spaccs 

^Btt    ^  *1^^|      betwecn    the   connectivc-tissuc  tralie- 

^^W|^kc  ^^H      culle  of  the  subcutaneous  tì^iivues  or  the 

^VG^J^k^^l      diaphysis  of  the  terminal  phalanx  may 

^^^^^^^^H      l>ecDnic  necFotic  as  tlie  result  of  occlu- 

^^^^^^1      Sion  of  the  vessels  lying  oa  each  side 

^^^^^H      of  the  «iubcutaneous  compartment  uf 

^^^H       the  distai  phalanx. 

^^1  The  symptoms  are  thoM  assocìaied 

^B  with  osteomyeliti«i.  The  pain  is  in- 
^  tense,  oftea  throbbiag  in  character,  and 
the  locai  tcndeniess  is  markcd.  The 
temperature  may  bc  high  and  the  ter-  i 
minai  phalanx  be<^'4imcs  red  and  hard. 
If  an  incision  is  not  madc,  pus  soon 
collects  in  the  subcutaneous  tissue.  The  abscess  then  ruplures  through 
tlie  skin,  Icaving  a  sinus  lincd  by  exuberanl  granulation  tissue  which 
leads  down  to  Uenuded.  dead  bone.  In  the  presente  of  dead  bone  the 
8Ìnus  will  discbargc  until  the  scquestruni  is  removed. 

The  treatment  consist»  of  early  incision.  Lesscning  of  the  tensìon 
may  savc  a  considerable  part  of  the  phabtnx.  If  the  diaphysis  is 
scparated,  as  it  oftcn  is  in  neglcctcd  cases,  it  may  be  removed  by 
bonc-cutting  forcepa  and  heavy  sciisoc».  In  youngchildren  the  diaphy- 
ìia  is  oftcn  separatcd  whcn  the  linger  is  incised  and  can  bc  casily  re- 
moved.    In  adults  the  terminal  phalanx  will   usually  be   somewhat 
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shortcncH  and  dcformccl.  but  moti'on  at  the  joint  remùns  good,  unless 
Llie  latter  has  becu  involved  in  the  iiiflummatory  process. 

Infectìve  Teno^novitis,  Synovial  Felon,  Suppurative  Tenovagmi- 
ti8. — In(ection  may  reach  the  teiidon  slieath  through  punctured  or 
infectcd  inciscd  wounds.or  by  anyof  the  ordinai^'  routcs.  The  most 
common  sources  of  infcction  are,  however,  neglecied  felons  from  which 
the  inflammatory  process  extends  to  ihe  lendon  shealh*.  As  has  been 
previously  stattd  the  anatomical  arrangcmcnts  of  the  tcndon  sbcaths 
favor  the  exiension  oi  the  inllainmalory  process.  The  flexor  tendons 
of  the  thumb  and  little  finger  communìcatc  with  those  of  the  palm  and 
wnst,  whilc  tilt*  ftheaths  of  the  tendons  of  the  remaining  flexors  bave 
no  such  connection.  As  a  resull  of  this  arrangement  ìnfections  of  the 
sheatbs  of  the  flctor  tendons  of  th«  thumh  and  little  fìnger  can  spread 
unopposed  bencath  the  annuLir  lìgamcnt,  and  when  rupture  through 
the  bursa  occurs  may  spread  over  the  entire  forearm  between  the 
musdc  planes. 

Kanavel  states  that  the  three  cardinal  symptoms  and  signs  are: 

1.  Excessive  tendernc^s  over  the  course  of  the  Kheath  and  Umited 
to  the  shcath.    This  symptom  is  by  ali  odds  the  most  important. 

2.  Flexion  of  the  fingers. 

3.  Excruciatìng  patn  on  cxtcnding  the  finger  most  markcd  at  the 
proximal  end. 

It  Ì5  sometimes  dUTicult  to  diagnose  infectìve  tenosynovìtis,  bui 
if  the  shcath  ìs  involved,  pressure  upon  it  throughoutits  course  rauses 
aa  immediate  and  involunlary  expression  of  pain.  If  the  tenderne^a 
is  outlined  by  the  cxtcnt  of  (he  shcath,  a  positive  diagnosis  can  be 
madc,  nccording  to  Kana^-el.  UTicn  Ihe  synovial  sheaths  of  the  wriM 
are  affected  the  resistant  annular  Uganient  gives  the  swellìng  a  dumb- 
bell-shapcd  appearance  and  the  slcìn  above  the  ligament  becomes 
rcddcncd,  tense,  ecdcmatous.  and  pressure  elicìts  raarked  tendcrncss. 
The  wriàt  ìs  usually  slightly  flcxcd.  Lympbangìtis  is  not  an  infrequent 
accompaniment  and  the  lymphatic  nodes  Ìnto  which  the  inflamcd 
lymphatìcs  drain,  hecome  cnlarged  and  tender.  The  constitutional 
tymploms  may  be  severe.  This  is  especially  Irue  in  streptococdc  Ìn- 
fections which  sprcad  rapidly  and  oftcn  break  through  the  sheaths  when 
ihoae  of  the  thumb  and  little  tinger  are  infccted  to  sprcad  along  the 
tntetmuscular  septa  of  the  forearm.  The  temperature  may  rcach  103° 
or  i04°F.,  the  pulse  is  rapid  and  the  patient  may  be  delirious  or  stupor- 
008.    Thesc  symptoms  may  continue  for  some  hours. 

The  accompanying  de^crìption  and  figures  of  incisions  employed 
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in  iritdon-Ahrnth  infectìons  are  taken  from  Kanavel's  hook  on  Infec- 
tion^  oi  the  liaoct. 

"The  first  ÌncÌ»ion  is  made  at  the  site  of  known  infpction.  opentng 
the  sheath  al  the  side  and  not  in  the  median  line.  cutUng  the  Icngth  of 
the  shaft  of  tht  proximal  or  middle  phalanx.  Icaving  the  part  over  the 
articulation  uncut.  unJess  thcre  \i  doubt  as  to  the  frcedom  of  draiuaKe, 
so  that  the  tcndon  doirs  not  prolapse  (Kig.  246).  Makc  the  incisìon  too 
frec  rather  thaiì  toofiinall.  In  thosc  cascs  whcre  ithassecmed  advisable 
to  incise  the  length  of  the  sheath.  and  I  do  this  in  case  of  doubt,  I 
have  bound  the  fin^ccr  oul  in  an  cxtmdcd  position  to  prevent  prulapse 
of  the  tendons.  After  having  opcncd  the  sheath  al  onc  point,  pressure 
upon  ìts  various  parU  will  give  sum«  idea  of  the  cxtcnl  of  the  ìnva&ion. 
If  it  is  complete,  OS.  is  gencrally  the  rase,  a  similar  incisìon  in  made 
over  the  uncut  proximal  or  middle  phalanx.  No  incìsion  is  necessary, 
as  a  rule.  over  the  distai  phalanv.     Over  the  proximal  end  of  the  sheath. 


Pie.  n6.~-Uat*  oi  Incitjon  lo  bc einp1o>-ed  in  tr«aUii^  feloiu. palmar atMCCMesand  synuviftl 
ibniUi  ÌDlccliom.    ìKhmmI.) 

Ut  the  base  of  the  palm.  the  technique  will  vary  according  to  the  extent 
of  the  invasioii.  if  early.  the  incLsion  Ì>>  made  over  the  middle  of  the 
sheath,  81  ìts  end  ìn  the  palm,  carryìng  it  from  the  flcxion  crcase  at 
the  base  of  the  proxìmnl  phulanx  for  aboul  ^4  in.  into  ihc  palm.  If, 
howevcr.  there  is  <rf>mc  question  whethcr  the  iumbncular  spaces  at 
the  sides  have  begun  to  become  involved.  the  incision  is  made  upon 
the  side  most  afTcctcd,  openin^  the  spacc  at  the  tendon  sheath  at  the 
5amf  lime.  If  both  sidcs  are  involved.  two  incìsions  are  made.  Il 
the  amount  of  pia  'a  greal,  a  sccond  line  of  incìsions  is  made  upon 
ihc  opposite  side  of  the  &ngcr,  over  the  two  proximal  phalangcs,  by 
inticrting  the  knifc  biade  through  from  the  incision  alrendy  made  on 
the  one  side.  If  thcre  is  much  involvcment  of  the  synovial  surf.ices.  or 
if  thcre  is  much  cedema  of  the  finger,  which  wouid  tend  to  dose  the 
incì&ions,  I  conncct  the  fin>t  two  incisjona  made.  ihus  making  une 
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incìsion  the  length  of  the  finger,  rather  than  multiple  tndsions  on 
botb  sidcs  of  Ihc  tinger." 

The  ìncisiuns  lo  be  cmployed  -«'hen  the  ulnar  and  radiai  bursa 
aro  inv'olvcd  atc  indicatcd  by  the  accompanying  figurcs. 

Liick  (jf  space  forbids  extensive  (liscussion,  but  the  (ollowing 
is  decmed  necessary.  Kanavcl  statcs  that  whcn  the  continuation  of  ihe 
sheath  of  the  little  finger  in  the  hand  is  involved.  that  the  palmar 
portion  should  he  opened  bj'  an  incision  extending  from  the  base  of 
the  dnger  at  the  distai  flcxion  cceasc  of  the  palm  and  passing  toward 
the  base  of  the  palm.  It  i*  his  custom  to  inserì  a  grooved  director 
in  the  shcath  at  this  point  and  foltow  along  this.  cutting  the  tissues 
belween  the  sheath  and  ihesurface,  havìng  in.mìnd  tu  avoi<l  the  tendon 
and  cut  as  far  to  the  ulnar  side  of  the  sheath  as  pos&iblc,  sincc  there 
will  bc  bctter  drainagc.  partjcularly  al  the  wrist,  tf  this  is  donc.  After 
the  annular  ligament  is  reached,  pressure  above  over  the  prolongation 
uf  the  sheath  in  the  forearm  will  puur  pus  downward  Intu  the  sheath 
bclow  the  ligament  if  the  Infection  has  extcndcd  hcrc,  as  it  generally 
has. 

If  a  diagnosi*  of  involvcmcnt  of  the  prolongation  of  the  sheaths 
abovc  the  annular  hgamcnt  or  of  the  intcrmuscular  spaccs  of  the 
forearm  is  made,  Kanavel  pruceeds  as  followg:  At  a  point  about  i^ 
in.  abovc  the  tip  of  the  ulna  an  incitdon  is  made  directly  down  on  thb 
boneonitsflexorsurface:an  artery  forcepsisnowthnist  acro&s the  flexor 
surface  of  the  ulna  and  radium  unti!  it  itnpingcs  on  the  skin  o[  the  radiai 
side,  whcre  it  is  cut  down  upon.  The  innsions  in  the  skin  are  now  cn- 
lai^ed  lo  the  length  of  14  in.  or  more  and  the  arlery  forceps  opens 
the  subtendinous  arca  to  the  samc  cxtcnt.  Makc  the  incision  too  long 
rather  Ihan  too  short.  »nce  a  large  incì^ion  wìth  free  drainage  will  heal 
more  quickly  than  a  small  incision  without  adequate  drainage.  Special 
care  should  be  uscd  hi-re  to  make  the  inci.<(ion  neithcr  too  far  upon  the 
flexor  surfacc  nor  dorsally,  sìnce  in  the  first  inatance,  espccially  upon 
the  radiai  side,  the  aitery  may  be  injured  eìlher  by  the  incision  or 
siibscqucnt  nerrosis.  Having  opened  this  arca,  the  finger  is  now 
ÌRserted  under  the  flexor  prufundus  tendone,  and  if  there  is  any  in- 
fectlon  of  the  sheath  ìt  bulgeìt  and  can  be  opened  casily. 

When  these  inct&ions  are  made  no  drainagc  material  is  necessary 
in  B  majority  of  cases.  At  limes  small  strip»  of  gaur.e  &aturaled  with 
vaseline  are  used.  Rubber  drainage  tubcs  should  bc  dispcnscd  with 
[or  they  are  api  to  interfere  with  the  intcgrity  of  the  tendon. 

In  trcatìng  inflammatìon  of  the  tendon  sheath  of  the  long  llexor 
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o(  tbc  thumb,  Kanavcl  dissccts  down  to  the  tcndon  upon  the  flcxor 
surface  of  the  pro\Ìmnl  phalaiìx;  after  entering  the  s)ieat)i  tlie  ìncision 
is  enlarged  along  the  sac  through  the  thcnar  cmìncncc,  scpar&ting  the 
muBcuIar  mass  (heads  of  the  tìexor  hrevis  pollids).  It  shoulii  bc 
remembered  that  the  tendon  lies  aearcr  the  palm  than  one  would  think 
and  that  the  mass  of  thcnar  musclcs  lics  to  the  radiai  side  of  the  in-  , 
dsion,  which  should  be  cairied  up  te»  nithin  a  thumb's  breadth  of  the  ^È 
lowcr  bordar  of  the  annutar  lì^amcnt.  The  indsìun  is  ended  at  thìs 
point  to  avoìd  the  motor  nerve  to  the  musclc»  of  the  thcnar  cmìncncc 
whicb  posses  across  the  shealh  between  this  point  and  the  lower  edge 
of  the  antcrìor  annular  lifiamtnt.  Dratnage  of  the  upper  end  of  the 
radiai  bursa  is  best  carrìcd  out  by  the  mcthods  dcscribcd  abovc  whcn 
discussing  drainage  of  the  upper  end  of  the  uinar  bursa. 

In  cases  in  which  drainage  has  nof  becn  cstablishcd  carly  nccrosis 
of  the  tendon  is  apt  to  occiir.  The  «inus  continue»  to  dischargc  until 
tlie  swollen,  soft  tendon,  which  has  lost  iLs  luster,  is  rcmoved.  Space 
docs  not  pcrmit  of  a  discussion  of  the  Bier  hypcrcmia  treatment 
and  the  after-treatment  to  be  employed  in  Ihese  cases.  Bier'»  h)T>er- 
cmia  may  bc  uscd  to  advantagc  after  the  shcath  has  beco  incìsed,  bui 
the  first  ìndicatìon  in  treatment  ìs  frec  incision  lo  provide  good  drainage. 

Subiingual  Felon,  Paronychia,  Run-around.-  Subungual  fclon  be- 
gins  as  an  intKimmalion  of  the  skin  surrounding  the  nail  The  [nfectiun 
usually  takcs  place  in  a  fis^ure,  :Krratch  or  hanguail,  often  developìng 
after  manicuring.  The  skin  at  the  cdgc  of  the  nail  bccomcs  re<ldeaed, 
swollen  and  painful.  The  ìnflammation  may  then  sprcad  around  the 
base  of  the  nail,  forming  the  typical  "run-around."  Pus  coUects 
beneath  the  skin  nnd  when  the  ìnfectton  spreads  heneath  the  nail,  the 
latter  becomes  raised  frora  the  subjacenC  matrix  and  pus  can  be  ex- 
prcsscd  by  pressure  over  the  base.  The  «lischarge  of  pus  contìnues 
UDti)  the  ilead  |>orUoa  of  the  nait  is  rcmoved. 

The  infcctcd  arcas  shoiJd  bc  indscd.  Il  the  nail  base  Ìs  not  yet 
Infeeted,  recovery  will  take  place.  When  pus  has  accumulatcd  be- 
neath tlie  nail,  frec  drainage  must  be  eslablished.  A  hole  in  the  nail 
does  not  usualiy  permil  of  frce  enough  drainage  to  control  the  infcction 
qnickly. 

Kanavcl  givcs  tlic  foUowing  description  of  the  melhod  to  be  em- 
ployed in  tliesc  cai*es.  ThÌ5  mcthod  previde»  frec  drainage  and  dee» 
not  interfere  with  the  regeneration  of  the  naìI. 

A  longitudinal  indsion  is  madc  along  the  outer  cdgc  of  the  nail. 
going  back  to  the  base  as  far  as  the  sulcus,  cxerdang  special  care  to 
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"cut  U)  the  outer  side  of  the  nail  so  as  not  to  cut  ihe  nail  bed  or  the 
overhanginf;  emide  M-hich  may  result  in  a  permauenily  split  naìl 
wLca  ihc  ncw  onu  dcvclops.  The  cponychium  is  now  pushed  hack 
witli  a  sponge  and  the  point  of  a  sharp  »dssors  insertccl  under  the 
detached  edge  of  the  nail  and  this  13  cut  off  togethcr  wìth  as  much  of  the 
root  of  the  nail  as  Iias  becomc  separated  from  the  matrix  by  pus. 
After  rcmoving  this  portion  of  the  nail  the  ctevatcd  flap  of  overhanging 
culirJe  i»  packi-d  up  and  out  of  the  field  by  a  amali  strip  of  gauzc  sat- 
uratcd  with  vaseline  far  a  few  days  to  favor  drainage. 

In  Ihose  oases  in  whìch  more  Ihan  half  of  the  base  ìs  involvcd 
a  sccond  indaton  should  bc  madc  upon  the  opposite  side,  which  should 
avoid  the  nail  bed  and  the  overhanging  cutide.  The  eponychiut 
should  now  be  preaseci  back  and  elevateti  to  exiwse  Uic  cntirc  sulcus-' 
In  tbcsc  cascs  the  cntirc  root  of  the  nail  wiU  oftca  bc  found  to  be  ne- 
crolic.  The  necrotic  portion  should  he  removed  bui  it  is  not  neccssary 
to  remove  the  distai  part  which  rcmainsattachcd  to  the  matrix.  The 
new  nail  usually  formai  rapìdly  and  pushes  out  the  old  nail  in 
front  of  it. 

Esuberant  granuJalions  dcvclop  in  ncglectcd  cascs  in  which  in- 
sufficicDt  drainage  has  been  provìded  and  the  uecrotic  pari  of  the 
nail  has  not  been  removed.  This  rapidty  disappears  as  a  rulc  after 
adequate  treatment  has  been  instituted. 

Palmar  Abscess. — Palmar  abscesses  are  most  oflcn  secondary 
lo  neglected  supfmrative  tenosynovitis.  They  also  follow  punctured 
wounds,  lymphangitis  and  contusions,  the  last  icdudng  the  reàslance 
of  the  tissues  and  ihus  favorlng  the  growlh  of  baeteria.  The  palmar 
fasda  is  so  firm  that  therc  is  always  considerable  tension  wìth  a  palmar 
abftcess  and  the  pain  is  usually  severe.  There  is  usually  considerable 
edema  of  the  loosc  tissues  of  the  back  of  the  band,  and  in  some  cases 
■one  may  bc  misled  as  to  the  scat  of  the  focus,  because  the  sigus  are  soj 
pronounced  upuu  the  back  of  the  band.  If  not  rtxognizcd  and  opcned^ 
the  signs  of  an  inflammatory  proccss  bccome  markcd,  the  pu»  gradually 

fhes  the  surface,  and  ruptures  externally  betweeu  ttie  fìngers.  Of  tea 
Ircc  dischargc  of  the  abscess  is  prevcntcd  by  picccs  of  nccrotic  tissuc. 

In  early  cases  when  the  symptoms  are  not  urgent,  hot  dressings 
may  be  applied.  When  pus  has  formed  incdsion  should  not  be  dctayed. 
In  opcning  palmar  abscesses  the  incision  should  be  madc  in  the  long  axis 
of  the  band  in  order  to  avoid  injury  o(  the  tendon».  The  palmar  arch 
may  b«  avoided  by  making  the  ìncision  distai  to  a  horìzontal  Une  drawn 
the  palm  at  the  level  of  the  web  of  the  thumb.    After  the  incisioa 
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has  bccn  made  into  the  ubscess,  Lhe  oi>enÌng  may  bt-  inercascd  in  siec 
by  pas<iiiig  an  artcry  forccps  into  the  absccss  and  withdrawing  ìt  with 
opened  hlades.  Twlsted  pìeces  ai  gutta-percha,  vaselintztfd  gauzc,  or 
sjìlit  tubfs.  may  bc  used  for  drainaKC.  Hard  tuhuiar  rlrains  shnuld 
not  bc  uscd.  Hot  borie  acid  drcssings  may  be  uscd  to  advantagc  at 
fmt.  but  as  the  purulent  diiicharge  become^  less.  a  dr>'  ur  vaseline  drcAS- 
ing  may  be  applicd. 

Biers  passive  hypcremia  may  be  us«d  lo  advantagc  aflvr  Ihe 
absccss  has  been  evacuated,  Thcrc  has  bccn  considerablo  discussion  as 
to  the  valuc  of  this  method  in  the  treatment  of  infections,  and  it  is 
the  opinion  of  many  surgcons  Ihat  it  is  of  disUnct  value  after  aa 
incision  ha:^  bccn  madc  lo  evacuati-  the  pus  and  rrlievc  tcnsìon,  but 
thal  it  shouid  noi  be  employcd  without  the  prcliminary  incìsìon. 

U  the  tendons  are  effectcd.  great  care  must  bc  excrcised  to  prevcnt 
adhesions  and  contracturcs.  Each  joint  invoivcd  must  be  moved 
either  actìvely  or  passively  at  frequent  intervals  after  the  acute 
symptonui  have  subsideil. 

GoaonliaMl  TcDosynoTltls. — An  «cute  mctasutli:  In^mmatlon  ot  the  undoo  shcathtt 
gvi'lii|)  durine  ^ùaùttbtK».  Il  may  occur  ai  any  timi:  (rum  ihc  llunl  wvtk.  lo  tlie  thtnl 
[of  ihc  diidosc.  liutrumentalìon  rjf  the  uicLhia  or  injury  cau»t(l  fty  t!ic  injcctìon  of 
StroDjc  a^trì^E^n^'(  or  by  IikaI  Bi>|ilicatioiis  nrc  uiunlly  the  |iK<lÌ3poain)!  Ucton,  ta  thcy 
pravidc  thr  ntrìiim  by  which  Ùie  lincxtnu  ipiin  acrcu  la  tht  blonil. 

The  symploint  o(  gonorrhcal  trniHjiiuvilii  «re  uiuslly  «cute,  Ihr  ^oin  bcia);  xtvcfe  and 
the  (edema  HtrndtnK  to  ihc  adjacent  t»(l  {nrlt  and  cvrn  lo  Ihr  ihukIm.  One  or  more 
jolnL<^  nuy  bc  aiT^clcd  at  the  «amc  tiniR.  flit-  dia^osù  n  uiiinlly  cawly  nude,  at  ihìa  lyitc 
o(  acute  Unosynovitis  frcqucnily  drvclop^  in  licallhy  youni;  aula  havine  tcoaorrhaea  or 
giving  a  history  of  the  aamc.     ExaniinaCion  uftcn  revraU  a  UTCtliral  dìscharKc. 

A&piration  of  the  &heath  followed  by  injectlon  of  3  per  cent, 
formalin  in  glyccrin  gives  brilliant  rcsults  in  many  of  thesc  cases. 
Thi-  finger»  shouid  be  iramobilizcd  in  cxicnsion  during  the  acule  process 
and  from  a  wcck  lo  io  days  following  the  injection.  Whcn  ihc  acute 
symptoms  have  subaidcd  the  immobilizing  drcssings  shouid  be  removed. 
and  attive  and  pas&ive  motions  inslituted  in  ordcr  to  prevent  adhesions. 

Tuberculous  Tenosynoritìs-^Infection  of  the  tcndon  $hcath$ 
may  occur  by  way  of  cxtcnsion  from  a  tubcrculou»  focus  in  neighboring 
boncs  or  through  the  blood.  The  »ynovtat  shealhs  of  the  flexor  tendons 
i)f  the  band,  ettpedally  the  shcaths  of  the  flexor  iiublimis  and  profundus 
digitorum.  are  more  frcquently  involved  thnn  are  those  of  the  extcnsor 
tendons;  of  the  lattcr  the  sheath  of  the  long  extensor  of  the  thumb  ìs 
most  Ircqucntly  affcctcd. 

Single  tuberculous  hydropa  ìa  rare.    U&ually  there  is  but  a  sraall 


TUBERCULOUS   TENOSYNOVITIS   UPPER   EXTREMITY 


?39 


sfnouiit  of  fluid  in  the  she»lh,  ur  il  in  market]  only  in  the  carly  ittagcs 
of  the  disease.  The  grealer  part  of  the  swclìing  is  made  up  of  tuber- 
culous  granulutiun  lìssut:  and  rici-  bodies  which  may  te  frct;  In  the  ^hcalh 
or  attacheH  to  the  synovìal  shcath  or  the  fibrìlktt'd  tendon.  The  frcc 
bodies  are  formcd  by  coagulation  of  the  effusion  which  has  a  high 
a))>umini)Uti  conlenl.  The  coagula  as  Ihcy  are  niuved  ahout  by  the 
motions  of  the  tcndons  becomc  ovai  and  assume  peculiar  shapcs.  Thcy 
vary  in  «xe  froin  a  millel  lo  a  mclon  sced.  Any  of  ihe  lypes  of  tiiber- 
culosiii  which  faavc  bccn  mcntioncd  in  discussing  tuberculosis  of  the 
joint»  may  occur  in  tendon  sheathi».  In  »ome  cases  there  Ì8  con- 
sidcrab[e6uidwìth  little  fìbrìn,  whìlc  in  uthcr<i  tubcrculous  granulation 
tissue,  rice  bodìes  and  viltu*-!ike  growihs  pre<lomÌnate.  The  (end- 
'  eocy  of  the  exudate  to  coagulate  and  forni  rice  bodics  is  peculiar  lo  a 
lubcrculous  proccss. 


Fio.    J47. — Tiibercultiùì  uiilii-  tti.v\nr  ivoiton  f.liciltis.      Ilout  slnss  »rcl1ing  wìttidif-tmtìoii 
of  ulnai  buna.     l,Vt  Quen^ìn.) 

As  the  inSammution  in  the  shcatb  progresscs  an  hour-glass  swcUing 
forms,  the  constrìction  hctng  causcd  by  the  annutar  ligament.  If 
iherc  is  hydrops  or  considerable  fluid  the  latler  can  be  found  by  pres- 
sure from  Ihe  swclìing  in  the  palm  imo  tlial  abovc  the  wrist  and 
vi€e  versa. 

The  swcUing  is  of  doughy  consistency  and  a  peculiar  grating  or 
creakìng  scnsation  is  ìmparted  by  palpation  or  when  the  tcndons  are 
brought  inlo  play.  'Ihe  discare  urdinurily  pur^ues  a  long  clinical  course 
with  bui  few  symptoms.  The  power  of  the  band  is  usually  somewhat 
.  reduced.  At  timcs  nervous  dislurbanccs  occur  due  lo  pressure, 
espedally  upon  the  mcdiao. 

Secondary  pus  infcctions  may  occur  which  add  to  the  gravity  of 
the  prognosi».     Tuberculosb  of  the  sheath  of  the  fiexor  tendons  is 
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easily  dìagnosed.  The  hour-glasts  swcUing  (Fig.  247),  doughy  consist- 
cacy  and  peculìar  giatìng  or  creakiog  seiisation  tmpaited  to  the  palpat- 
ing  band  are  qutle  charactcmUc.  The  lingers  are  usually  slightly 
flexed.  but  Ihe  band  is  not  in  volar  flcxìon  as  is  the  case  when  the  wrist- 
joint  is  involvcd. 

If  hydrops  prcdominates,  the  shcath  may  bc  aspirated  and  ìn- 
j«cted  wìth  3  per  ct;Dl.  formalin  in  glycerin  or  ìodoform  und  glyccrìa 
emulKion.  Hydrops  h  rare  in  this  t>*pc  of  tubcrculosis  and  mcì<;ion 
o[  the  bursa  with  removal  of  the  rìcc  bodies  and  tuberculous  granu- 
latlon  lissue,  folÌowe<l  by  iodoform  glycerin  einuLsion,  or  totiU  ex- 
cision  of  the  dtscascd  shcath,  are  the  procedurcs  that  are  usually  rc- 
quired.  Lcft  alone,  tuberculous  tenos-ynovitis  ha»  but  little  lendency 
to^undcrgo  spontaneous  cure  and  the  swelUng  increases  and  tlic  func- 
tional  disturbances  become  more  marked.  If  the  process  extenda  to 
the  skiii  and  ruptures  cxternally,  the  swelling  decreases  in  size,  and 
thcpaticntmay  be  pcrfcclly  rontcnted  to  live  wìth  dischargìng  sinuscs. 
The  coonective-tiiisue  prolìferation  in  adulta  h  oot  niarked  and  the 
rcsults  obtaincd  by  ìodoform  glycerin  are  noi  to  bc  dcpcodcd  upon. 
Total  excision  of  llie  tuberculous  shcath  is  nece^ary  in  some  of  the»e 
cases.  Complete  rcstoration  of  functìon  occurs  in  many  cascs  cven 
after  complete  removal  of  the  shealh. 

Therc  ii  ttiU  tome  iloubt  u  to  ibc  tuture  «(  bu  (iiitrfcitJnii;  Ii^bIuq  whìcb  U  ocaiiiatiaUy 
touiul  in  the  undoo  «JBciiilu  o(  ihe  fingcn.  Tbb  bné  beta  rt^ardcd  u  a  niyeloraa  or  giani- 
celi  urcoBu.  but  in  ±ÌÌ  prabability  ì(  ù  a  gnotilotiu.  The  leuoo  ù  rimi  (requuitly  ob- 
»«n'cd  in  tbe  towloa  shcath»  ol  the  &ng«rs,  the  flexot  bcing  mare  frcqucolly  «Glttted  tban 
[be  extensor  theattat. 

The  IIUL^xs  M-hkh  {te^vlop  rary  in  «ùw  irìtliÌD  «idc  limits.  Io  tbc  «hcntlis  of  the  fingen 
tbcy  vaiy  in  liix  frnm  a  pcs  to  a  baiclnut.  In  tbe  palnt  of  tbe  band  ilir)-  may  bccomc  lufct 
and  toaictimci  extcnd  into  the  forcami,  o<xu|iyuig  tJic  lowci  hall  «r  the  urne,  withsut  pr«- 
«cniiof  a»}'  cvickocM  at  malignancy. 

Th*  surfacc  oi  the  mtfiB  is  tuuBlly  lobttiatcd  snd  wbra  rat  it  hss  a  dunctcristic  color 
whlcb  is  intpancd  to  It  by  tlw  Upoid  oooicnt»  o^  Uw  ccUs.  Tbe  vomm  b  uiuiiUy  ovotd  (il 
Bmy  bc  round)  and  is  claslJc.  M  pscudo-fluctuatìon  may  bc  cUdtcd,  crn>n  In  diagnosi»  ut 
cooimon,  tbe  ìcnao  betns  ufica  nganleii  ks  a  gut^aa. 

Clinically  ibis  Imkni  la  beulga.  'Hit  niau  cnlatgca  sloiHy  and  aJtcì  yeara  may  be  no 
Ur^eT  Iban  a  baadnut  or  pea.  Tbe  «urroUBding  tbaues  are  ae*tt  iiUilifaied.  Tbe  ma» 
may  lie  beneath  the  iktn  aod  ìn  thcsc  caica  che  Quatti  ia  umally  10  thinncd  Lhat  it  it  rrcog* 
nixnl  wtch  dtlTiculty  aiuj  tbe  oiau  may  hiTc  prolapsed  lieiwecn  iti  buwUea.  Crlandular 
cnlatKicm«'n|t  da  oot  occtu. 

Tbe  nuuM»  are  lobuktcd  asd  oftcn  mutlìpte  aad  tbcra  bare  bcu  BViy  KHadIed  rccur- 
nott*  af toT  opention.  THcm  are  probably  oot  trae  ncumncn  but  due  to  botittd  iHccts 
of  tiaine  lel(  at  the  ciMmtion  that  bave  coniinucil  to  gro». 

ConccraiofE  the  pathoKent-ùt  bui  little  ii  knovo.  In  many  caws  ihere  b  a  delbtite  Ut- 
lory  of  tmiitia.     TUstccni!!  tu  play  Ihs  moM.  Iniportant  pan  ctiologicsUy. 

Tbii  kiioa  b  bonlgn ,  aad  thcis  ara  aa  caia  rtrardcd  la  whkb  ihe  t^to^^s  l>aa  e  itcmkil 
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to  turrounding  tùtuet.  ^feither  gUndulor  nor  «"ùcenl  metutuu  are  obtervcil.  Tlie 
tre4ls>n)t  coQsiiU  of  exdrpation  of  ihr  lisine.  AmpuUtion  thould  ncvcr  be  pcrfonncd 
(or  thcic  KiftnulociiM. 

Malhkkbf::  Rcvuc  de  Chir.,  1896. 
SriEVE:  H.  Zìe^Ier'»  Bcicrage,  191Z. 
Fscb:  Bull,  de  la  Soc.  Anat  de  Paris.  1888. 
Psubt:  Bull,  de  la  Soc.  Aaat.  de  Pnrìs,  1893. 
CZEKNV:  Aich.  f.  klÌQ.  Cbìr.,  Voi.  X,  p.  904. 

Aneurisms.— SponUncous  aneurisms  of  the  vcsscls  of  the  upper 
extremity  are  relatjvely  rare,  as  Ì3  indìcated  by  the  various  atatìstìcs 
whìch  bave  boen  publishcd. 

Holcomtic.  ai  lic  sossnlion  o(  ilatns,  compìlcd  the  siatislic*  of  ancuriini  ss  rtcocded 
ut  Uk  Cluiity  Ii<M]>Ual  ot  New  Oileaiu  durìng  the  dcciiUt:  fn>in  1896-igo;  incliuive,  Uiu- 
ìttg  thii  perìixl  Si, 341  paticDU  «tere  trcated,  of  whom  approxinutely  30  per  ci-ni.  were 
colorcd.  One  hundred  aad  Mvenly-twa  caie»  of  ikneumm  vere  ohierved.  Thry  w«k 
diitribuUd  over  Ibc  various  ancrìcs  ol  the  body  u  folloirc  ihoracic  «nru,  7°:  abdomiaal 
nona.  36;  poplilcid,  11;  fcmorBl,  10;  innomicAtc,  9;  «ubcUvUn,  i;  comoion  ciixitid,  $; 
estenui  iliuc,  z;  bnidùol,  i;  uÌlUr>',  s;  ^-crtcbral,  i;  utou,  i;  ndial,  t;  cccliac  axi>,  i; 
tpknìc,  t;  occipital,  i;Umpora].  t.  Scatistìcs  publisbcd  frocn  olhcr  hospiislt  and  cltnics, 
show  tbc  sarne  rtUlivc  lavolvemcnt  o(  (he  diffcreat  vesscb,  nnd  Indicate  the  relative  in- 
EttQucncy  with  nhicfa  tlic  vescia  o  1  lite  upper  ciUcmity  are  adcclcd. 

Ancuii&in  ii  nse liliali >■  a.  diieuHf  of  aduli  lìfer.  the  ercatot  ìnciileDCe  occurrtng  betwecQ 
che  lortieiti  and  lìf  tlclh  ycan>  but  il  liu»  iieen  nb^-rvcU  in  yuuns  chllilren.  Schroidt  obscrvod 
aDaneuriim  of  the  mdid  anery  in  an  infant  tight  «tek«old.  andaneuriaauofotherveHclii 
in  chìldrea  agcd  leveo  and  to  yean  bii\-e  been  j>ublishcd.  In  the  disci»*ìoo  u[  mycoiìc 
ancurismt  it  will  bc  Ahown  th&t  aneuritms  of  thn  typ«  may  ixrur  at  an  ejirly  asc  and  !t  I* 
pouilile  (lut  some  uE  the  aneurUms  obicrved  to  young  dtildrcn  iliauid  be  plneed  in  tlti* 
KTOup.  tJic  MUTtc  of  the  tnfected  embolus  faavinx  brcn  ovcrlookcd.  Attertol  aneurismi 
are  mueh  more  freqticntly  obscr^rd  in  the  raalft  than  f«R»le  «».  Accordine  lo  Malos 
78  per  cent-of  artcmi  anciirìuns  are  obaervcd  iamcn  whoarrxldictni  to  the  uu  <if  alcobol 
or  tobacco.  or  are  suSerìni;  wiifa  syphilis  or  sor»  other  infcciion  or  lotemia,  ali  of  nhich  und 
t«  pmduC(^  KHcritil  ()ri(«iier»ti<>D,  ibe  lirecunnr  of  aneurium  furmatSon.  The  faci  iliac  mta 
are  more  fccqucnlly  subjcacd  thon  womcn  tu  tliosc  eondllions  which  cause  ancrìal  degcn- 
ention,  account!  for  the  much  Kreater  frcquenc)-  of  arleiial  aDCurìam  in  the  former.  LoM 
ot  tluticity  o(  ttt  anecial  watt,  iudueed  by  inftctiuua  dlscaMSor  loxeinia»  whldi  auMd»- 
generation  ol  the  middle  coat  o(  tbe  veuel,  is  the  jmponani  facior  !a  aneorJsm  formotlon. 
iDCrtiasedsudden  niu3cul&reffortinaycau«eniptureo(  the  veMel  Wall.  Aneurismi*,  ibere* 
tort,  iniMtaftcn  tuundin  iieraons  whoieiRuacuJar  syUembsUU  viRorouit,  bui  in  wham  arterìal 
degeaeration  hot  occurrcd.  They  are  matt  common  in  day  Uborerx,  soldlcrs,  porUn  and 
io  men  wbo»e  occupattom  dctnaod  sudden  and  vlgorou*  muicuLar  otovcmeDU- 

PusIfonD,  Mccular  and  cylindrical  anctirisn»  in  described,  the  cias>l£catIon  bcins  baied 
upoa  ebe  fona  of  the  dilatatton.  Cinoid  aaeurìsmt  or  nncunimi  by  Enastoinoaìs  nìll  be 
comSdcrcd  in  the  scction  dcaliOR  wìtb  ugioinas. 

the  Wall  of  a  soccular  aneunsin  is  oompowd  ol  fibrous  tiasue,  derirtd  front  the  advcn- 
titia  and  (he  adjoccnt  cooncctivc  Mmucs,  wbich  ha  ve  hccome  conderucd  snd  fuird  togcther. 
Uninic  tbt  sac  is  a  layer  of  fiat  emlothelìal  ceUs  forincd  by  a  proLìferatioa  of  lite  endotheliUB 
ot  iheparrotveMcl.  I^c  middle coalol  the  reuddoct  noi  furiiiupartof  the  uc, and  wUla 
in  tbe  carly  case»  rtmoants  ol  ihe  middle  coat  inay  be  (ound,  they  suoo  diaappear. 
16 
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The  diagnosti  oi  iineurisms  oi  the  artcriL-s  of  the  (.-x tremi tics  can 
usually  he  madc  without  much  difficulty.  unless  they  are  very  small 
and  deeply  situated.  The  swelling  is  elastic,  soft  and  comprcssihle. 
Whcn  ihf  lingcrs  are  pla('e<l  upon  such  a  swrlling.  an  cxpansìlc  pulsation 
can  he  madc  out.  This  is  charactcrisUc  and  an  important  poiiil  in 
difTerential  diaf;nosÌ$,  for  eniargcd  glancis  and  inflammatory  foci  lying 
closcly  adjacent  lo  a  vessel  are  raised  with  the  systolc.  bui  imdergo 
no  symmetrical  distcntion.  A  peculiar  purring  sensation  Ìì  clicited 
when  the  fingers  are  placed  uiwn  Lhi-  sac.  Upon  auscullalìon  a  murmur 
synchronous  wilh  the  arterial  pulse  is  hcard.  This  ancurismal  brult 
is  usually  hard,  rathcr  than  soft,  and  i»  rurely  trunr^mittcd  atong  the 
affectcd  artery.  When  pressure  is  made  upon  the  pnncìpal  vessel 
proximal  to  the  ancurism.  the  tumor  decreases  in  sijte  and  ihc  pccutiar 
purr  and  the  brult  disappear.  The  rcduction  in  the  size  of  the  swelHng, 
with  disappearance  uf  expan^ble  pulsation,  purr  and  brult.  is  the  most 
characterislic  of  ali  the  signs  of  aiieurism  and  is  pathognumonic. 
In  spite  of  Ihe  fact  that  the  signs  assodatcd  with  ancurism  aje  so 
definite  and  characteristic,  difficuUies  are  someiimes  expcrienteil  in 
differcntial  diagnosis.  If  the  sac  is  tìllcd  with  clots  the  pulsation 
may  he  wanting  or  iniugnitìcant  and  the  mass  may  be  regarded  as  an 
abscess,  bue  in  such  cases  thcr«  va.  nu  fluctuation.  Soft  sarcoma»  of 
bone,  which  are  spoken  of  as  bone  aneurisma,  are  well  supplicd  with 
arlcritrs.  bave  distinti  pulsation  and  increase  in  sÌ7.e  with  systolc. 
Thcae  so-called  bone  aneurisma  are  soft,  rapidly  growing  sarcomas,  neh 
in  arterial  blood  supply.  and  Iheir  position.  together  with  the  X-ray 
fmdings,  shuuld  enable  une  to  clilTervntiate  without  niuch  difhculty 
between  them  and  irue  aneurisma. 

Traumatic  Aneurìsm.  -In  punciured,  gunshot  or  laceraled  wound» 
of  artcries,  in  which  the  cutaneous  wound  is  small,  ihe  traci  tortuous. 
or  the  skin  rcmains  Intact,  a  hematoma  forms  in  the  tissucR  adjacent 
to  the  opening  ìn  the  vessel  wall.  Soon  the  blood  upon  the  periphery 
of  the  hematoma  coagulates  and  the  surrounding  tissues  proliferate 
and  becomc  ihickened  to  form  the  sac  of  tlie  aneurìsm  which  is  com- 
poscd  of  none  of  the  tunics  of  the  vessel  wull.  Eventually,  howcver, 
the  blood  clol,  forming  {urt  of  the  sac  in  the  carly  stages,  becomes 
covercd  by  cndothclium  fr«m  the  vessel.  This  type  uf  ancurism  is 
called  the  false  traumatic.  The  sac  composcd  of  ihickcned  connective 
tissue  lined  with  cluis  becomes  continuous  with  the  advcntitia  of  the 
parcnt  vessel  al  the  openìng  causati  by  the  injury.  A  irue  iraumatìc 
ancurism  ia  formed  when  the  walls  of  a  vessel  are but  partially  dcstroyed- 
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in  ìnjury  (stilb,  gunshot  or crushing  wound)  may  destroy  the  arlvenlitia 
and  media  and  thus  the  cndolhclial  coat  may  bulge  out  and  ancurism 
rcsult. 

AxìUary  aneurìsms  con&tìtutc  3  per  cent.  o(  aftcrial  aneurisms. 
They  are  frcquently  of  traumattL  i>rigin  and  may  follow  stab  and  gun- 
shot wound-i,  cfforls  at  rcductiftn  ni  old  dislocations,  or  cnmplicatcd 
fraclures  of  the  cla\icle.  shouider  blades  or  ribs.  The  aneurìsm  that 
forms  usually  occupìes  Ihc  upper  or  k>wc:r  part  of  the  axillary  fossa, 
cncroaching  abovc  upon  the  subclavian  artcry.  or  bcing  found  bclow  at 
the  edge  of  the  pcctoralis  major  al  ihc  bcgiiitiing  of  the  brachial  artery. 
The  middle  scgmcntof  the  axiliary  artery  israrely  involvcd.  An  ancu- 
rism occasionally  develops iipon  the  branches  of  the  vessel.  Aneurisins 
of  the  brachial.  radiai  and  ulnar  occur  bui  are  rare.  They  are  more 
oftcn  traumatic  than  spontancous  and  prcscnt  the  symptoms  already 
mentioned. 

If  after  a  puncturcd  wound  of  the  axìlla,  largc  hcmatoma  forms,  an 
injury  of  the  arterj-  ia  probable.  If  the  artery  has  been  complctely 
dividcd  no  pulse  or  brult  will  be  hcard,  while  if  but  pari  of  the  vessel 
Wall  has  bccn  involvcd  the  pulsc  can  be  felt,  but  its  character  will 
be  allercd  and  a  bruii  will  be  heard. 

Axillary  aneurìsmii  may  gìvv  rise  to  markcd  symptoms,  for  as 
they  cnlarge  they  may  pteis  upon  Ole  brachial  plexus.  causing  severe 
radiating  pains  down  the  arm.  An  axillary  ancurism  may  also  com- 
presa Ihe  axillary  vein  cuusing  swelHng  and  cyanoMS  of  the  arm.  As 
the  sac  eniarges  it  may  erode  ribs  or  clavicle  and  fatai  hcmorrhagc  into 
the  pleura  after  crosion  of  the  ribs  ìs  pos:>ìblc  from  rupture  of  an 
axillary  ancumm. 

No  dilBculty  is  cxpcricnted  as  a  rulc  in  making  a  dìagnosis  of 
traumatic  aneurisms.  The  development  of  a  pulsntìng  or  artcrìal 
hematoma.  following  a  wound  adjacent  to  a  vessel  or  subcutaneous 
iiijurj'  is  suggestive  eiiough  tu  warrant  a  positive  diagnosis. 

CoUat«ralCirculation. -'Thcrc  are  usually  givcn  off  from  an  aneur- 
isma! sac  a  number  of  vc*sel«  which  vary  in  sixe.  Thesc  correspond 
to  the  vessc'ls  which  normally  arise  from  the  segmcnt  of  the  parent  trunk 
from  which  the  aneurism  has  developed.  If  the  ancurism  is  old  and 
fitlcd  witb  clots  the  ves-^els  may  be  occluded  at  their  poinls  of  com- 
muniratitm  wìth  the  sac.  Thcsc  vcsscls  usually.  howcvcr.  com- 
rounìcatc  frcely  wilh  eacli  other.  wilh  the  pareni  vessel  above  and  below 
the  point  of  dìlatation,  and  with  the  vessels  of  the  tissues  bordering 
upon  the  sac,  and  form  a  perìaneun»mal  network.     Thìs  network  is 


*44 


REGIONAL    SURCKRY 


of  grcai  importancc,  for  ìt  may  cany  on  the  circulation  alter  occlusion 
ot  the  mail)  vessel,  thus  prevenling  gangrene.  U  atso  may  be  the 
cause  of  recurrcncc  of  the  ancurisra  after  tigation  of  the  main  vcssel, 
fot  the  blood  may  come  back  into  the  sac  Ihrough  the  vessels  enterìng 
into  the  formation  of  this  plexus. 

Medicai  trealment  is  rarcly  cmployed  to  any  cxtent  in  handiing 
spontaneous  aneurìsins  of  the  extreitiities.  Potassium  iodidc  may  bc 
given  lo  advantago  in  some  case*,  tspeciaUy  in  tho&e  io  whìch  a  history 
of  a  syphilitic  infeclion  is  gìvcn.  The  rinks  of  ligation  of  Ihc  prindpal 
vessel  are  hemorrhage  and  gangrene.  The  former  is  rare  at  the  prcsent 
lime,  bccau»e  rctincmcntsinRurgtca]  tcchniquehavegreatly  rcduccd  the 
DUmber  and  ;»everìty  of  ioXcctions.  As  a  coUatcral  circulation  is 
readily  cstablished  in  the  upper  cxtrcmity,  gangrene  rarely  follows 
ligation  of  the  prìncipal  vessel,  providing  a  careful,  clean  disscction, 
which  avoìds  the  vessels  entering  into  the  coUateral  circulation.  is 
made  when  the  vessel  is  exiiuse^). 

The  operadona  usually  employed  at  the  prescnt  time  are  proxima! 
ligation  (Huntcr),  the  ligature  being  placed  at  a  dlstance  from  the 
sac,  onc  branch  at  Icast  cxisting  bctn-ecn  ihe  point  at  which  the  ligature 
is  applied  and  the  sac;  eQdo-aneurismorrliaphy  (Matas)  (obli  le  rati  ve 
or  rcconKtnictivc);  and  exrìsion  of  the  sac  In  «tmall  ancurisnis  ex- 
dsion  is  followed  by  circutar  suture  of  the  vessel  or  transplantatton 
of  a  segmcnt  of  a  vt^in  to  Wìì  in  the  dcfcct. 

Arterio-venous  Aneurìsins. — Artcrio-venous  ancurisms  are  usually 
the  rcsult  of  direct  simultaneous  injury  of  an  artery  and  vein  lying 
adjacent  to  cach  olher.  Occasionaliy  the  formation  of  an  artcrio- 
venous  aneurism  occurs  without  a  preceding  injury,  as  when  a  saccular 
aaeurism  erodcs  the  wall  of  a  vein  adjaccni  to  Ìt  and  a  communicatton 
h  vstablishc<l  bctween  the  artcry  and  veins  bymcans  of  apre-cxìsting 
aneurismal  »ac, 

Thcrc  are  two  forms  of  arterlo-venous  aneurism:  (t)  the  aneurismal 
varix  in  which  therc  is  a  direct  communication  between  the  vein  and 
artery  without  an  intervening  sac;  (2)  the  varicose  ancuri-im  in  which 
thcrc  is  an  intcrvening  sac,  usually  a  false  one.  The  conilition  in  which 
the  wall  uf  the  vein  oppositc  ihc  point  of  communication  with  the 
artcry  is  forccd  out  by  theartcrial  pressure  to  forma  sac  is  sp.^kcD  of 
as  a  varix  aneurisma  li  cus. 


Unminm't  tlatblics  Ucaling  witb  i$q  cM,tt*  at  •rt«iÌo-vranu>i  nocumni,  »baw  (Hat  loS 
irtn  iluc  tu  injur7i  tliat  jfi  («Uiiwvil  l'Iilctiulninj'i  Ui«l  ì<ì  nere  cauKd  by  Kuiuhot  wouod*; 
tlut  s  (olloo'Mi  cnnituìoru  in  wkich  tkert  wn  no  «ilenul  «niunds.  and  (hai  0  w*n  epoo- 
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Knn's  and  [>cll>cl's  slatlsUrs  show  thnt  ibr  vmselt  are  bivolvcd  in  nrtcrìo- 
in  ihc  (olloH-Ing  ortjeraf  frvquency;  biarhùil)  fetnaral;  popliuiil;  carotìd 
arterie*  of  the  head,  csjicdally  ibc  tcmporsl;  subclavian  and  aiLlluy. 

Iq  carlicr  times  the  bcnd  of  the  elbow  was  the  favorite  site  for  the 
dcvclopmcnt  of  artcrio-vcnous  ancurism,  a  communication  bcìng  cs- 
tublishc-d  Uctwcen  the  bracMal  artery  and  median  ba^ilic  vein  durìng 
phicbotomy.  This  typc  of  aaeurism  is  not  so  common  now,  for 
bleeding  is  not  &o  frcquently  practiscd  when  it  is  and  the  veìn  h  usua.lly 
carefully  is<iUted  and  Ihus  injury  of  the  artery  avoided. 

As  a  result  of  a  communication  bcing  cstablishcd  bctwcen  an 
artery  and  a  vela,  the  artertal  blood  is  poured  into  the  latter.  The 
vcin  bccome  dìlatcd.  clongatcd  and  varicost'd.  Pulsatìon  occurs 
in  the  vein  and  a  dislinct  bruit  is  transniìtled  which  is  heard.  in  some 
cases,  over  the  entire  cxtremity  on  both  sides  o£  the  poinl  of  coiti-' 
municatiun.  Id  an  arlcrio-venous  ancurism  at  the  bend  of  the  dbow 
the  brult  may  be  hcard  over  the  arm  or  in  the  axilla.  The  estreraity 
may  bc  more  or  k-ss  swolleu  as  the  vcnous  return  is  intvrfercd  wilh. 

An  aneuriamal  varix  is  not  espccially  dangcrous,  but  the  enlarged 
vcins,  the  disagreoaWe  brult  and  imperfect  nutrition  of  the  part  may 
demand  some  surjjìcal  inlerfcrence.  The  sac  of  a  variciyse  ancurism 
may  rupturc.  although  this  dangcr  is  not  as  grcat  as  in  spontancous 
aneurìsm. 

As  aiicurìsmal  varìx  has  no  tcndcncy  to  rupturc,  it  h  not  a  source 
of  dangcr  and  in  many  cases  cause»  the  pattent  little  or  no  uonoyance. 
As  thcre  is  some  riak  associated  with  «urpical  intcrferencc,  espccially 
when  the  vaiix  is  sJtuated  about  the  upper  parts  of  the  extremity,  a 
conservative  treatment  is  ìndicated. 

When  an  artcrio-vcnous  wound  is  rcccivcd,  it  sbould  bc  ircatcd 
conservatively  unles^  there  are  symptoms  suggestive  of  progredivo 
hemorrhagc,  when  surgìcal  interferencc  is  indicatcd.  The  tcndcncy  of 
these  wounds  is  to  undergo  involution  rather  than  evolutìon  and  after 
the  wound  in  the  skin  has  been  properly  attended  to  an  immobilizing 
drcssing  shouid  bc  applied  and  firm  pressure  carefully  madcovcr  the 
point  of  communication. 

If  surgicat  inlerfcrence  is  later  indicated,  the  procedures  vary 
according  to  àrcumslanccs.  Treatment  reccntly  has.  changed  con- 
siderably  as  the  result  of  refineraents  in  arterial  suture.  The  earlier 
treatment  ailviscd  for  aneurismal  varix  was  ligation  of  1>oth  artery 
aad  vcÌD  just  abovc  and  bclow  ihc  point  of  communication.  When 
a  Urger  vein  was  involved,  as  for  instance  the  axillary,  it  was  adviited 


346 


SKGIONAl.  SL'RGEBV 


to  lie  Ihc  arlery  abuve  and  Ixrlow  th«  poinl  of  fommunicalion,  with 
any  br»nchc3  arising  from  the  main  irunk  bclwccti  the  poìnls  at  which 
the  ligatures  were  placed,  and  io  leav«  ihe  veìn  alone,  as  inter/erence 
-with  buth  ibc  largL'  aitcry  and  vcin  of  an  cxtrcmìty  might  lead  to  a  dis- 
trt'ssing  aedema  or  gangrene. 

When  hemostasis  can  be  obtainwi.  the  ideal  opera lion  for  aneurisma! 
varìx  is  aqìosurc  of  the  vcsscis  at  the  point  o(  communicalion,  with 
division  of  the  connectioK  channel,  followed  by  suture  of  the  opcning 
in  llie  vcssels,  thus  rcstoring  the  lumina.  A  simplcr  operation  is 
ligatton  of  the  connccting  channel  after  the  varìx  has  becn  carcfully 
exposed. 

A  varicose  ancumm  may  rupture,  although  thLstendency  is  not  so 
ntarkcd  as  in  spontancous  ancurism.  Progressive  cnlargemcnts  of 
the  aneurism,  developraent  of  marked  varìcosilies,  cedcma,  or  nutri- 
tional  disturbanccft,  constitutc  an  indicatian  for  upcration. 

The  earlier  operations  advocated  for  varicose  aneurisms  consisted 
of  quadruple  ligalurc  with  cxtirpation  of  the  sac.  This  operation 
■wm  attcndcd  with  considcrablc  dangcr  to  the  limb  as  hoth  vascular 
cfaannels  were  inlerrupted.  The  operations  which  preservc  one  of  the 
vessels  are  to  hv  given  prefcrcncc  and  the  pian  of  procedure  will  vary 
according  to  the  case. 

Matas,  in  hìs  article  appcaring  in  Kecn's  Surgcry,  summarizcs  the 
treatment  of  arlerio-venous  aneurism  as  follows: 

"i.  Arterio-venous  varices  (&imple  aneurismal  variccs),  more  es- 
pedally  uf  the  ncck  and  upper  cxlrcmity,  should  noi  be  disturbed  or 
intcrfcred  with  surgìcally  as  long  as  thcy  do  not  cause  annoying  or 
menacing  symptoms  or  funcliunal  disaWUty. 

"4.  Shortly  after  iniur>'  efforts  ihould  be  madc  to  favor  spontancous 
cure  by  gentle  pressure  over  the  anastomo&is  and  on  the  main  artery 
on  the  proximal  side  of  ihc  anaslomosis  (Vanzctti's  melhod).  or  by 
simple  digitai  compression  of  the  main  artery  on  the  proximal  side, 
Tcit  and  i  mmubitization. 

"3.  Whcn  ìiigti.4  of  progressive  enlargement  of  the  tumor  (in  varicose 
aneurisms)  and  other  objective  and  subjective  evidences  indicate 
that  operative  interferente  h  required  to  arresi  its  progress,  that 
procedure  should  be  prcfcrrcd  as  the  mcthod  of  clccdon  which  wlll 
obliterale  the  artcrio-vcnous  anastomosjs  without  interrupling  Uw 
continuity  of  the  parcnt  ve*scl,  endo-ancurismorrhaphy  for  varicose 
aneuri!%ms;  incision  with  laleral  arterìorrhnphy  and  phlehorrhaphy 
for  the  &imple  aneurismal  varices. 
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"4.  Whcn  the  damagc  done  to  the  vcsscis  is  ko  grcat  that  rcstonitlon 
of  Lh«  lumvii  h  impossibk  by  any  of  the  methodii  of  ìntrasaccular 
suture  (rcstorativc  and  rcconstnicUvc  cndo-ancurtsojorrhaphy),  ob- 
literative  aneurismorrhaphy  ìs  to  be  prefcrred  for  old  well-formed  sacs; 
the  intra&accular  iinature  on  each  side  of  the  vascular  orilices  (Syme, 
Annandalc.  Kìkuzi)  fur  rccL-nt,  ihìn  and  ill-dcfincd  sacs  and  traumatic 
pulsating  heraatomata, 

"5.  In  some  ancurìsmal  varices,  whicli  are  embetlded  la  masses  of 
cicatricial  or  fibrous  tissue  too  dense  to  pcrmit  of  a  clcan  dissection  of 
the  vessels  enterinB  iato  the  anastomosis,  rcsection  of  the  anastomosis 
may  be  necessary.  with  ligatian  of  the  afferent  ami  elTiTent  trunks. 
In  such  tases  an  eflort  shouid  always  be  madc  to  rcstorc  the  con- 
tinulty  of  the  vcsscU  or  of  the  aitcry,  at  kast,  by  cìrcular  ur  cnd-to-end 
suture." 

TTie  tfchnique  of  thfMatasoperalìon  wilIbefounJin  1>ook&  devoted 
lo  operative  surgery  (Rinnìc,  Bryant,  Cheyne,  Burghard). 

Mycotjc  Aneurisms. — Ouring  the  coursc  of  endocarditi^  or  some  of 
the  infectiouK  liiscases,  aneurisms  may  dcvelop.  These  aneurisms  are 
usualty  due  to  the  loclgmcnt  o£  ìntcctcd  emboli  at  the  point  of  bifurca- 
tion  of  the  ves^l  ur  in  the  vasa  vasorum.  Aneurisms  of  this  type  are 
most  common  in  the  cercbral  and  mcscnteric  veascU,  whcrc  thcy  are 
often  unrecognized  unti!  the  symptoms  of  hemorrhage  into  the  brain 
or  abdominal  tavity  dcvelop.  Lewis  and  Schrager  bave  analyzed  the 
rcports  of  97  cascs  of  embolie  ancurism.  The  artcrics  of  the  upper 
extremity  were  involved  in  i  a  cases.  Eighl  of  ihese  aneurisms  occurred 
in  the  brachial  artcrj',  two  in  the  ulnar,  onc  in  the  axillary  and  one 
in  the  radiai.  The  aneurìsm  usually  devclops  at  the  point  of  hifurcation 
of  the  ves&el  or  at  the  point  wfaere  a  large  branch  is  p'ven  off.  The 
cmbolus  lodgcs  on  the  intima,  and  therc  h  graduai  crosÌ{)n  of  the  wall 
with  the  formatìon  of  an  aneuriam  occurring  a&  the  indammatory  process 
extends  outward.  In  onc  iostance  a  sharp  calcitìed  cmbolus  was 
found  in  such  an  ancurism,  the  latter  probahly  heing  caui^ed  by  ii^my 
to  the  intima  from  the  sharp  point  of  the  calcified  cmbolus.       il  T 

Mycotic  aneurisms  usually  dcvelop  suddenly  in  palients'xufiedin; 
from  cndocarditis  or  some  infeciious  disease  and  are  but  incàdiBntiiiin 
the  general  coursc  of  the  disease.  The  prognosis  is  badv  às>linWt<'Of 
the  ca.scs  terminate  fatally,  death  bcing  due  to  the  origihal  diseasfai-  i 

Operative  intcrferencc  is  necessari'  in  most  cascs  ttitredie;(re  présanpc 
symptoms  or  to  prcvent  hemorrhage.  Proximal  ligàtdàIi:iIiiE}lo 'DpDni- 
tion  of  choice  as  in  ancurism  of  the  pcripheral  arttàfsdtiCBd  goncrally 
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bc  i»cHorinc<l  away  from  the  infccted  arca  and  under  locai  ans»thcsia 
which  Ì3  necessary  hecAuse  of  the  poor  general  condìtion  of  patìents 
with  mycotic  ajieurì&m. 

SuTgical  Treatment. — Formcrly  onc  of  the  main  dangcrs  of  ligation  of 
arteries  for  aneurìsm  was  secondar)'  hemorrbage.  Since  the  introduc- 
tion  of  as«p!Ùs,  «econdary  hemorThage  is  rarely  cncountered.  Whetiier 
or  not  gangrene  will  develop  depeads  upon  whether  a  coUatera]  cir- 
culation  has  already  been  estabUshcd  or  whether  the  circulation  can 
be  cstabtLshL'd  ra{iidly  eniiugh  after  thv  Ugature  in  applie<l  to  supply 
niilrition  to  the  tissues.  Discase  of  the  smallcr  arteries.  pressure  upon 
or  itijury  of  the  vcsselK  arìsing  from  the  arlery  near  the  aneurìsm 
during  the  operation,  ccdcma  of  the  lìmb  and  interfcrcnce  with  the 
venouiì  returo  may  prevent  or  retard  development  of  collateral  dr- 
culation  and  cause  gangrene.  In  those  c&se&,  thcreforc,  in  which 
the  ancurism  is  very  large.  or  in  which  the  sraaller  vessels  are  extensively 
diseased,  an  attempi  shuuld  bc  made  to  prevent  the  formatìon  of  large 
clots  which  forni  after  Ugation.  In  cascs  in  which  the  circulation  can 
be  controlied  readJly  the  \Iatas  operation  ìs  the  one  of  choice.  The 
reader  is  rcfcrred  to  operative  surgcrìe<ì  for  a  discussion  of  the  dìScrcnt 
methods  employed  in  the  treatment  of  aneurìsm.  The  Hunter  ajid 
Matas  operations  trill  be  dcscribed. 

The  Hunter  operation  of  proximat  ligation  at  a  dìstancc  tram 
the  sac  can  usually  be  employed  to  advantage  in  the  treatment  of 
aneurìsms  of  artcrìcs  of  the  upper  cxtrrmity.  The  main  trttnk  u 
ligated  proximal  to  the  aac.  and  an  attempi  h  made  lo  allow  one  branch 
of  the  vessei  to  remain  between  the  Ugature  and  the  sac.  Wben  the 
vesscl  ìs  ligated,  |>ul.sation  usually  ccascs  in  the  sac  and  as  the  blood 
stagnates  clots  forni  which  eventually  organize  and  result  in  oblitera- 
tion  o(  the  aneurìsm.  'Iliis  operation  docs  not  always  cure,  cspecìally 
whco  thcrc  ìs  an  estensive  collateral  circulation,  because  under  these 
cirtumstances  the  blood  entcc»  the  artety  again  bolow  the  poiat  of 
tigalioD  atid  leads  to  a  recurrence. 

Thcrc  aie  two  tj'pes  of  the  Matas  operation,  viz.,  obliteiative  and 
jreconstructi%-e  endo-ancurismorrhaphy.    In  tlie  performance  oE  citber 

cratiun  the  circulation  of  blood  tbrough  the  aneurìsm  must  bc 
lìnlrolled  by  one  ol  the  methods  used  in  the  production  of  an  artiftcial 
iscluemia.  In  fu^form  ancurìsms  the  obliterativc  operation  Ìs  indì- 
catcd.  Open  the  ancurìsmal  sac  wìdely;  pcel  out  of  it  ali  blood  dot; 
with  catgut  stitcbea  dose  the  openings  of  al)  the  branches  arìsing  from 
ihe  sac;  beginning  at  the  bottom  of  the  sac  introduce  suture»  in  layere  ' 
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ih  such  a  manner  that  the  valU  are  brought  into  contact  and  the  sac 
is  ohLitcrute^l.  Clase  the  supcrfidal  wound.  In  the  saccular  ancurism 
the  sac  is  opcncd,  blood  clots  are  rcmoved  and  the  cdgcsof  the  openint; 
between  the  vessel  and  sac  are  approximated  without  obliterating  the 
lumen  o£  the  vessel.  Chromicizcd  catgut  may  be  used  for  Ihis  purpose. 
The  ncedle,  introduced  at  a  little  distance  from  the  margin  of  the 
opeiiing,  pa&se^i  through  one  edge  and  theo,  grasping  the  oppoute  edge, 
is  brought  out  at  a  Httlc  distance  from  the  nnargin.  A  firm  grasp  of 
the  tissues  aboiit  the  orilice  i»  thus  oblalned.  Another  layer  of  sutures 
is  then  applicd  over  the  first  line  to  fortify  it.  The  separate  vcssels 
enterìng  into  the  sac  are  closed  and,  as  a  final  step,  the  sac  h  oblitera  led 
M>  that  no  dead  space  is  left. 

After  an  opcratìon  for  ancurism,  the  limb  shouid  bc  wrapped  in 
cotton  or  some  other  material  to  prevent  loss  oE  heat,  thus  favoring  the 
dcvelopmcnt  of  a  collateral  cìrculation.  The  lìmb  shouid  be  elevated 
to  form  the  return  venous  flow  and  prevent  (edema. 

Gangrene. — Moist  gangrene  of  the  differcnt  parts  of  the  upper 
etiremity  occurs  in  severe  infections,  espedally  those  due  to  putre- 
factive  bactcrìa.  It  occurs  in  infections  with  the  gas  hacillus  and 
in  mixt-d  infectioii:ì  with  different  germs  assouated  with  putrefaetivc 
infccdons.  The  moi»t  type  occurs  in  dìseascs  such  as  diabete», 'in 
which  the  resìstiuice  lo  lafectton  is  greatly  reduced.  Gangrene  of  the 
upper  cxtrcmity  is  not  nearly  so  common  as  that  of  the  lower  ettremity. 

Dry  gangrene  of  the  upper  extremity  develops  after  exposures 
to  high  or  low  temperature,  after  injurìes  causing  rupturc  of  the 
iotima  and  tbrombosls  or  cmbolism  of  the  main  vcssel.  Arteriosclerotic 
gangrene  of  the  fingers  i&  not  nearly  so  common  as  gangrene  of  the- 
tocs  and  foot.  Dry  gangrene,  occurrtng  in  Raynaud's  dìsease,  will 
be  discussed  later. 

Dry  gangrene  developing  after  exposure  to  extremc  degrccs  of 
hcat  or  cold,  is  secondary  to  changcs  in  the  intima  of  the  arteries, 
accompanied  by  thrombus  formation.  The  patient  u&ually  complains 
of  more  or  Icss  pain  in  the  affcctcd  part  and  pariesthcsias  and  ana^sthe^ia 
may  bc  notcd  aa  the  part  drìes,  becomca  grccnish  black  in  color  and 
shrìvels. 

C&rboUc  acid  applted  a  a,  df^Ming,  cven  in  w<»k  tolutioRs,  nuy  eviat  dry  g&ngrvDe  «f 
Ihe  part  io  mhich  applint.  Gaogrcne  of  the  linitcr  h4i  dcveloped  after  Uie  »pplicatÌoa  (or 
»  «bort  white  oJ  a  I  per  ecnt.  solution  of  carbolic  acid  ìn  the  form  o(  n  compteu.  TTie  idea 
b Itili quitcpnvdcar  UutadrcMiogulIromai  (oasperccnLMlniiuQafcirbulic additi 
prophyla<t:c  «{klBU  infidi  on,  and  coaiequcatly  cun  of  orbolk  acid  ganjrcBe  ar«  stili 
wte». 
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The  Kanun^ne  which  foilow»  ifac  ^pplicAlion  oF  carliblic  acid  in  llie  lutm  ut  k  cnmpftas 
]sductuaainurfctuiccivithU)ei;lrculatioDQlU)cpMtaii<]  bnot  ttu  mulcof  dirttrtdcaLh 
al  the  tiitsuc.  Lyxol  uul  alcohol  miy  have  lh«  lame  elTccI  bilt  the  ^ngri^ne  which  (dlcws 
thea|>plicali<in.  ol  comprcincsciiauinin);  sotutionìuf  thmcchcmicaUdcH'Mi'Oldcvclopso  np 
idly  or  cxlcnd  w  decply  lu  ihat  caiued  by  carbulic  xdd.  Alcohcd  comiireatei  are  uftrn 
spplicd  in  the  trcjttracnt  of  acute  inflammalaiy  proccstM  ol  the  fingen.  Such  %  dmiing. 
cspccially  if  cviiporaiion  isprcifntcì)  by  rublicr  ti.saue,  nutyconmt  the  pari  lo  whii  h  upplicd 
ìittaa  hnrd.iiry  ciuit.  Carbolir  ikciri  whrn  npplicd.  «xlrncl»  wnlcr  (rum  the  eptthHium  und 
liqKrficinl  IJs«ur>.  ti  chcn  pituc*  tn  ihe  blood-vrurU,  whìch,  after  a  tnintìtory  coatnt:- 
tion,  become  diUtcd.  Tbe  blood-Miram  becomn  slowcd,  Ùte  nutrìlìon  oÌ  llic  titsuc  ìi 
intcrfcrnl  wiih  aniJ,  ai  thcre  U  no  ab«oq>tion,  ihit  ncid  collici»  in  the  iìmucs.  Thn>mbo&Ì4 
ol  the  vcs'clft  h  ptobably  ihc  tcauli  and  noe  ihc  CAiuc  o(  the  Dccro&U  which  oKura. 

Syrnmetrìcal  Gangrene  iJiaynaud's  Disease). — Symmetrical  gan- 
grene  occurs  :is  an  iiKÌct>en(k'nl  clinical  t;nlity  or  as  a  complicai ion  or 
sequela  of  some  other  disease.  In  some  instances  Raynaud's  disease 
sccms  to  follow  exi)0?iure  to  colti,  whilc  in  othrrs  thcrc  secm»  to  be  a 
definite  relatJoQ  bclwccn  the  disease  and  some  preccding  ioiccUon, 
aucb  as  crysipcia»,  Bcarlet  fcver,  influenza  or  diphtherìa,  etc. 

Threc  stages  of  Raynaucì'fi  discase  are  usually  rccognizcd:  (i) 
locai  syncope;  (i)  locai  asphyxia;  (3)  gangrene.  The  changes  begin 
wilh  [Ktrx^thcàia-i.  forniicatiiin  and  numlme^s  of  the  fingers,  the 
terminal  phalangcs  of  whìch  bccomc  pale  and  cold.  The  attacks  are 
usually  paroxvitnial.  Paìn,  afTccting  es|}edally  the  distai  parts  o(  the 
cxtrcmìty,  ìh  at  times  quìte  severe  and  may  precede  by  some  days 
the  locai  syncope.  l'hc  changes  associated  wilh  this  first  stage  may 
pass  off  withoul  leaving  any  trace,  or  there  may  develop  withÌD  a 
variablc  timc  a  locai  asphyxia.  Occasionally  the  asphyxia  dcvclops 
■withoul  any  prcceding  stage  of  syncope.  A^  the  iiaphyxia  develops,  a 
bluish  rcd  discoloration  of  the  skin  confincd  atmost  entìrcly  to  the  distai 
phalanges,  appears.  Tliis  discoi oratìo ti  finally  becomes  deep  blue  or 
hluìsh  black  and  finally  black.  Cangrcne  follows  locai  asphyxia  ìf 
spontancous  recovery  does  not  occur.  Somelimes  a  locai  redness 
fotlows  the  asphyxia  or  il  may  follow  the  locai  syncope.  When  gang- 
rene  develops.  ornali  bkck  spots  or  vcsicics,  fillcd  with  sccum,  appear 
upon  the  terminal  phalanges.  The&e  may  extend  from  the  ^kin  to 
the  dccpcr  tissues.  Wheo  the  dry  crust  scparatcs,  an  utccr,  which 
heals  slowly.  is  found,  The  dry  gangrene  may  extend  deepcr  untìi 
the  entire  distai  phalanx  or  a  part  of  the  same,  ì*  mummified,  .\  Une 
of  dcmarration  gradually  forms  and  the  gangrcnous  ti»sue  sloughs, 
oftcn  leaving  an  ulcer,  which  heaU  slowly,  unless  removed  by  operatioD. 

Disturbances  of  vision  and  hearing.  aJbuminuiìa,  glycosuria  and 
hemaglobinurìa,  zre  somctimcs  notcd  during  the  diffcrcnt  paroxysms 
asàociated  with  the  disease. 
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The  eliology  of  the  iliscase  is  noi  dcfinili'ly  known.  An  cndarleriUs 
aad  codophlcbitis  involvlng  the  small  vcsscls  h<tvc  bccn  dcmonstratcd 
io  some  ca^es.  Chaii^es  in  the  blood-veì^aels  and  nerves,  alone  or 
combined,  are  usually  (ound,  but  thcy  are  by  no  mcans  Constant. 

The  prugnoMs  iis  regards  lift  ìs  good.  Recurrcnt  paroxysmal 
atlacks  may  impair  the  penerai  hcalth  of  the  paliont.  If  the  discasc 
passe»  OD  to  the  terminal  stage»  of  gangretie  the  terminal  phiilanges 
will  slough  off  or  must  be  removcd. 

General  bygicnic  mcasurcs  should  bc  tnstitutcd  to  improvc  th« 
general  condition  of  the  patient.  Foci  of  infection  should  be  removed 
and  any  condition  which  mìght  bc  an  ctìological  factor  should  receivc 

jropriale  treatment.  The  alTected  part  should  be  protected  from 
tolti  and  irritation  of  ali  forms.  Dry  warm  air  should  be  employed 
lo  dilale  the  vcsscis  and  mild  massagc  may  he  indicatcd.  Durìng  the 
paroxysms,  when  the  pain  is  severe,  morphine  or  some  other  drug  may 
bc  required.  When  gangrene  «upcrvtncs,  the  dcvclopmcnl  of  a  good 
Une  of  demarcation  should  be  awaited  in  order  to  determine  the  degree 
and  extent  to  which  surgical  procedures  should  be  carried. 

PhlebitiS-^Infiammation  of  the  vcins  of  the  upper  cxtremity 
is  relativcly  uncommon  and  occurs  most  frequently  as  a  complication 
of  infettions  about  the  band.  Durìng  the  coursc  of  some  of  the  ìn- 
fectious  discases,  purtìcularly  typhoid,  the  veins  may  becomc  in- 
volved.  This  Involvement  is  indicated  by  pain  in  the  cxtremity, 
tendcrness  alung  the  course  of  the  vcin  which  fecls  conl-like,  intlllralion 
of  the  tissucs  surrounding  the  vcin  and  ccdema  of  the  extrcmity.  In 
ali  these  cases  Uirombosis  uccurs  and  as  the  thromhus  becumes  organ- 
izcd  the  lumen  of  the  vessel  is  oblitcratcd. 

Suppurative  ph!ebitis,  which  is  often  associated  with  inlections 
occurrìng  about  the  hand  usually  bcgins  as  a  perìphlchitis,  the  inflam- 
matory  process  extendìng  to  the  vein  from  the  accompanying  lym- 
phatics  or  from  tlie  ioose  ccUular  tiasues  in  which  it  lies.  I(  llie  in- 
fection is  mild,  suppuration  docs  not  occur  and  the  proccss  cnds  with 
obliteration  of  the  vein.  Inllammation  of  the  vein  may  develop  from 
vrilhis,  a  thrombus  bccoming  infcctcd.  Whcn  this  happcns,  if  sup- 
puration occurs.  an  abscess  forms  after  the  prccess  has  extcnded  through 
the  vein  wall.  Hemorrhage  does  not  take  place  in  these  cases  a  rule 
for  the  thromhu.s  cxtends  lo  either  side  of  the  point  of  [pcrforation 
clo&ing  the  lumen  of  the  vesael. 

InSammation  of  the  veins  of  the  upper  extremity  occurrìng  as  it 
commonty  does  as  a  complication  of  infectìons  aboul  the  hand  is  usually 
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Pressure  over  these  poinls  elicits  paln  and  uaually  panesthesia  over  the 
area  of  di^strìbutìon  of  the  ncrvc  prcsscd  upon.  Thcsc  are  so  distinct 
that  the  padent  is  often  able  to  deline  rather  accurately  the  area 
ol  distribution  of  the  ncrvc  affcctcd. 

In  dilTerenti.il  din]u;no3is  especial  care  must  be  taken  to  exclude 
lesìoDs  of  the  cord  and  its  roots. 

The  most  importanl  of  the  partial  paralyscs  of  the  brachial  plcxus 
is  the  combincd  shoulder  and  arm  t>'pe,  knowu  aa  Erb's  palsy.  The 
muscles  conslaiilty  iiivolved  In  this  typc  of  paralysìs  are  the  dcltoid, 
biccps,  coracobrachialis  and  brachialis  anticus.  Frcquently  the 
suplnator  brevis,  at  Umes  the  lafraspinatus,  and  more  rarcly  the  sub- 
scapular  are  affccted.  This  typc  of  paralysìs  is  due  to  a  lesìon  of 
the  fourth  and  sixth  ccrvical  roots  or  to  the  outcr  tmnks  of  the  plexus 
whicb  is  formed  by  the  union  of  thesc  roots. 

Direct  trauma  is  a  frequent  cause  of  thi»  paralyds.  This  type  of 
paralysis  may  also  follow  forced  abduction  of  the  arms,  combincd 
with  extension  and  oulward  rotation.  By  this  motion  the  plexus  is 
pinchcd  hctwccn  the  clavicic  and  the  òt%i  rib,  although  it  was  thought 
at  onc  timc  that  the  plexu:^  -wa^  compressed  bctwccD  the  clavick  and 
the  iransversc  proccsscs  of  the  vertebra. 

Undoubtedly  in  some  of  the  case»  whtch  come  under  the  head 
of  Erb's  palsy  the  roots  are  torn  off  from  the  cord  within  the  spinai 
canal,  the  nerves  being  stretched  by  a  fati  upon  the  shoulder.  The 
same  type  occurs  in  birth  palsy,  during  ana^thesia,  and  in  laborers 
who  rjirr)'  wcighls  upon  the  shoulders. 

The  arni  cannot  be  ahducted,  At  tiroes  ìt  can  be  carried  forward 
somcwhat.  Thìs  is  apparcntly  due  to  a  partial  innervatìon  by  the 
anterìor  thoracic  nerves.  The  forearm  is  cxtended  because  of  toss  of 
function  of  the  biceps,  brachialis,  and  brachialis  anticus. 

The  scnsory  disturbanccs  var\'.  In  many  cascs  sensation  is  inlact 
evea  in  the  lerrilory  supplied  by  the  circurnlle.t  ncrvc,  or  if  Ihere 
has  b«éa  an  anicsthesia  it  has  been  overcomc  by  the  overlapping  of 
sensory  fields. 

Attempts  bave  bcen  made  to  diffcrcntiate  between  radicular  and 
plcxus  pal-sics  cven  between  intra- and  extravertebral  radicular  palsìes. 
In  the  intravertebral  upper  radicular  palsies,  the  levator  anf^uli  scapulie, 
the  rhomboids  und  scrratus  anticus  are  Involvcd,  while  in  extravertebral 
Icsions  they  are  not.  According  to  Oppenheim  this  dilTerentiatioR  ia 
not  practicable. 

The  prognotus  naturally  depends  upon  the  lesìon,  whether  lacera- 
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tion  or  contuslon  ai  the  nerve  trunks.  The  prof;nosis  seems  to  b 
much  more  unfavorabk  than  in  pcrìpberal  Icsions.  Ncrvc  suture  an 
nen-e  transplantation  have  been  attempted  vithout  much  success. 
Muscle  iransplantation  in  persìstent  paralyses  has  been  allempted 
with  fair  success,  the  triccps  bcìng  transfcirctl  to  the  biccps  and  the 
trapczius  to  the  deltoid.  In  paralysis  of  the  deltoid  the  ]>ectoralìs 
major,  if  intact,  may  be  dctachcd  from  the  sternum  and  c1a\-ìclc  as  far 
as  the  poìnt  at  which  the  anterior  thoracic  ner^■es  enter.  The  muscle 
thus  ireeti  may  then  be  sutured  ìnto  the  spine  uf  thu  scapula  so  that 
it  has  an  orìgin  corrniponding  tu  thal  of  the  deltoid. 

Lowtr  railicular  brachial  palsy  iKIumpkc'a  paUy)  is  Icss  common 
than  that  just  dcscrìbvd,  Thìs  typc  a(  pàlsy  is  due  to  involvcmcnt 
of  the  eìf;hth  cervical  and  first  dorsal  nerves  or  to  the  part  <if  the 
y  plcxus  form«d  by  thcm.  It  is  caiiscd  by  tumors  of  the  first  rìb  com- 
pressina;  the'roots.  by  gunshot  wounds.  laceration  of  the  roots,  syph- 
iUtic  meninf^lis.  ctc. 

The  small  musclcs  of  the  hands  are  paralywd  and  a  part  of  the 
muscles  of  the  forearm,  mostly  the  flexors.  The  extensors  are  afTected 
only  when  the  sevcnth  cervical  r«ol  is  affccted.  Scnsorj-  changes,  on 
the  inncr  Aide  of  the  arm  and  along  the  course  of  the  ulnar  nerce  are 
usually  noled,  If  the  roots  are  injured  proximal  to  the  poinl  at  which 
iht-  rami  communicaiiteH  are  gìven off.  changcs  in  the  pupil  and  mutnr 
disturbancci  of  the  ncck  and  face  od  the  side  of  the  le^on  will  be  found. 

Traumatic  Epithelial  Cysts. — These  cyst»  are  found  most  (re 
quently  upon  the  flcxor  i^urfacc  of  the  fingere  and  palm.  lying  upon  the 
shcath  of  the  flexor  tcndons  or  upon  the  palmar  fascia.  (Figs.  348 
and  349.)  Thcy  are  small,  never  becoming  larger  than  a  cherry.  They 
are  not  firmly  attached  to  the  surrounding  tissues  and  can  be  casily 
displaced.  They  prestrnl  ali  thi:  phy»icul  proi>crtieK  of  cyst^,  being 
smooth,  casily  displaccd  and  fluctuate.  Experimentally  similar  cysts 
have  been  produced  by  transplanting  small  pieces  of  skìn  into  the  sub- 
cutancous  tiasucs.  This  transplantcd  skin  beromes  surrounded  by 
conncclive  tissue  which  cannot  becomc  fuscd  with  the  epithelium;  a 
small  spate  furms  In-tween  the  conneclive  tis^uc  and  «juamous epithe- 
lium and  becomes  ti  lied  with  desquamatcd  cella.  This  spacc  is  Utec 
surrounded  by  proliferating  epithelium  so  Ihut  the  resultant  cyst 
in  many  case-s  a  complete  epithelial  linìng. 

There  is  not  much  difficulty  in  making  a  diagnosis.  The  oc- 
currencc  of  thi*  cyst  in  the  palm  i»  qui  le  charactcristic  and  often, 
the  scar  resutting  ftY>m  the  injury  which  displaccd  the  cpithcltum.  cai 
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be  found  dtreotly  over  the  cyst.  In  s«»me  cast-5  the  pendraling  (oreign 
body  whii;h  has  displaccd  the  cpithelium  ìs  found  in  Ihc  wall  oi  the  cyst. 
The  contents  are  similar  to  Ihose  found  in  dermoide.  These  cysts 
rcquirc  compiote  cxtirpation.  The  opcration  can  easLly  be  pcrformcd 
under  locai  un^psthesia. 
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Fio.  3^8.  Fic.  j^^. 

Pio.  ni, — Traumittic  cpiihrli»!  cyst  u(  palrn  or  liand.  ■*,  Germinai  cutnncous  tìscuc; 
b,  buitct;  e,  chcc»>~  coatenl»  o(  cyst;  il,  cunnccil^c  ti««uc  cspsuJe  wiih  cplthcUal  lìning. 
iLettr-Bentn.) 

Fio.  hq. — TTuimatk  cpilhelial  cytt  of  index  finger.    iLixa-Bewi.) 

RF.PERESCES 
Game:  Ucbcr  traunutischc  cpithct  cyitcn  dei  Finger,  fieit-  z.  KItn.  Chir.,  1894, 

XI.  su. 

BENIGN  TUMORS 

New  Growths  of  the  Skin. —  Warts  and  Afoles. — A  wart  isapapiUoma 
of  Ihe  skin.  VVarLi  may  occur  ftinRly  or  in  groups.  Groups  of  warts 
lire  frequently  seen  upon  the  sltin  of  the  hand  where  they  may  devclop 
suddenly.  The  tumor  CDUsi.sU  of  a  centrai  supportine  ma»»  uf  con- 
ncctivc  tiwuc  ciirrying  blood-vcsscls  and  a  covcring  of  atratifìed  epi- 
thelium.  Thesc  papillomatous  growths  are  probably  due  to  irritatìon 
as  they  are  frcqucnlty  found  in  young  pcoplc,  cspccially  whcn  the  skin 
of  (he  extremities  ìs  expoàed  to  Constant  irriUtìon  tbrough  dirt  and 
raoisture.  Tliere  are  certain  facls  which  would  seem  to  indicate  thai 
warLs  are  conlagìous  for  they  may  be  transfcrrcd  from  onc  to  anothcr 
pare  of  the  game  individuai,  u:^  ha»  bccn  sbowti  by  Jadussuhn  und  Lunx. 
l'apillomas  or  warts  are  characlerizcd  by  a  hypcrtrophy  of  thcpapilla: 
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oi  the  »kiii  and,  depending  upon  the  condition  o(  tlic  epìdcrmis,  the 
surface  is  sraooth,  rough  or  fissurcd.    If  the  vcìns  are  markcdly  dc- 
veloped  or  there  ìs  venous  congestìon,  the  wart  may  bave  a  bl 
charactcr. 

The  dorsum  o(  the  h&nd  ìs  the  Cavorìtc  site  for  the  dcvclopmeal 
of  warts.     In  some  in»tanccs  they  are  so  nunicrous  as  to  appc-ar  to  be 
packed  together.     The  ordinary  wart  is  often  single  and  Ìs  formed  by 
an  ealarged  papilla  from  which  projects  a  number  of  fiUform  processes. 
Groups  of  warts.  such  as  are  sccn  in  young  people,  may  disappeai 
spontaneously.    In  some  cases  they  remain  for  a  long  timi-  nithou 
showing  any  tcndcncy  to  dìsappcar.     In  thcsc  cases  they  may    be' 
touched  with  fumìng  nitrìc  acid,  after  which  they  become  black,  dry 
tip  and  drop  off,  Icaving  a  small  ulccratcd  surface  which  hcais  rapidly. 

The  dark  color  of  warts  is  usually  due  to  dirt,  for  when  cleaned 
the  hypertrophied  papilla:  usually  have  a  Icmon,  pink  or  cven  whìte 
color.  1  ^É 

Senile  Warts. — The  senile  wart  ìs  frcqucntly  a  precancerous^ 
le^on.  It  occurs  frcqucntly  upon  the  dor<ium  of  the  band  and  ap- 
pears  as  a  small  fìat  lesion  which  often  becomes  fissurcd  and  bleeds. 
A  small  seborrha-it;  crust  may  forra  upon  the  surface  and  when  this  is 
removcd  a  bleeding  surface  reinains.  Senile  warts  roay  ai  any  time 
take  on  activc  growth  and  devL-iop  into  largc  pcdunculatcxl,  mush- 
room-like  growths,  or  the  cpithclial  prcUferation  may  predominate 
givc  rise  to  a  cutaneous  horn,  Any  cvidcncc  of  proliferalive  or 
generative  changcs  in  a  senile  wart  shouid  arou&c  suspìcion  o(  mali 
nancy.  If  continually  fissurcd  or  cnlarging  rapidly.  senile  warls  sbould 
be  excised  together  wilb  the  surroundlng  skin,  for  they  are  often  a  [irc- 
canccrous  Icsioa.  As  they  can  readily  be  cxcìscd  under  locai  aniestheMa 
this  Is  the  operalion  of  choicc.  Aiiy  treoimeni  which  but  partially 
removes  the  growth  and  rcsuits  tn  irrìtation  of  the  remaìning  portion, 
is  to  be  avoideri  becausc  of  the  dangcrs  of  malignant  degeneration. 

Hemangioinas. — Tclangiectases,  cavemous  hemangioma  and  the 
plexiforni  angioma  may  occur  upon  the  upper  extremity.  They  present 
the  samc  featurcs  that  hemangiomas  prcscat  upon  other  parts  of  the 
body. 

A  dilTuse  dilatation  of  the  vessek  of  the  band  and  forearm  is  oc- 
casionally  observcd  which  interfcres  scriously  wìih  function  and  oiay 
ueceuiiate  amputuiion.  This  type  of  diffuse  dilatation  of  the  vessels 
shouid  probably  be  clasaified  as  a  plexiforra  angioma  or  "aneurism  by 
anastomoùs."    The  vcsscls  compoaing  sucb  a  growth  are  often  vcry 
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''tortuous.  Thcy  may  be  arrangcd  more  or  Icss  paraltcl  lo  cach  other. 
A  hislory  of  trauma  fan  usuiilly  he  tOicilwl.  A  palienl  observed  by 
Krause  gave  a  history  of  being  bitten  upon  the  hantl  some  years  before 
the  vascular  changes  were  noted.  The  vcins  pulsate  m  the  arU-rìal 
wavc  is  transmittcd  lo  thcm  directly  through  the  dilatcd  capillarìes. 
AneurUmal  Uilat^tiuns  may  ilèvclop  dose  logcllicr  upon  the  aflvclud 
vessel  so  that  thcy  prescnt  the  appearance  of  a  rosary.  The  veins 
may  also  present  varìcosìties  but  in  these  cases  thcre  ìs  no  abnormal 
communìcation  bctwcen  a  large  artery  and  vein.  sn  ihat  the  condìLion 
ìs  not  ai  ali  comparablc  to  an  ancurisnial  varìs. 

If  Ole  dilatalion  remaìns  liinited  lo  a  small  segmcnl  of  ihe  vessel 
the  functional  disturbante  is  not  markcd.  If,  howcver.  the  itivolvc- 
ment  is  marked.  sensory;  motor  and  vasomotor  disturbances  arise  and 
in  some  instances  result  in  painful  ulceralion  of  the  tip<>  of  the  fingers. 
Cascs  havc  bccn  notcd  in  which  the  Icsion  rcscmbied  a  malignant 
growth  developing  Irora  blood-veasels.  being  characlerized  by  raptd 
growth    and    destructiun    of    adjaccnt  structurcs.     Rcmoval    of    ihc 

'  afTected  vessels.  may  be  requìred.  In  some  ca5e8  the  dìlatatìon  is 
progressive,  recurrihfl  after  operation.  Somctimes  ampulatian  has 
been  requìred  due  to  involvement  of  the  blood-vessels  of  the  muscles, 

'nerves  aod  bonc3.    In  one  case  the  lower  end  of  the  radius  waa  ex- 

[panded,  &s  if  the  scat  of  the  tumor. 

Hcman^iomaii  of  the  muscles  are  rare.     Among  the  95  cases  col- 

'lectcd  by  Kolaczek  in  1897,  37  occurrcd  in  the  muscics  of  ihc  upper 
exlremily.  Tbese  tumors  are  more  common  in  the  female  Ihan 
male.  It  is  a  welt-csiablishcd  fact  that  cutaneous  angìomas  are  more 
common  in  the  female  and  the  sex  scems  to  bc  prcdis[Xised  to  angioma 
formation.     Concerning  the  agc  incìdence  thcre  seems  to  be  no  dciinitc 

Elimits.  They  havc  been  observed  in  children  two  years  of  age  and  in 
peoplc  of  70.  Thcy  are  most  common  in  young  adults.  Of  the  60 
cases  in  which  the  agc  is  mentioned,  only  seven  were  over  30  years  of 
age.  Half  of  the  cases  were  observed  during  the  sccond  decennium. 
Thcsc  tumors  are  probably  ali  congcnitai  and  they  are  not  ob- 
served  earlier  because  they  are  so  deep  that  they  allract  little  or  no 
attcntìon.  The  causcs  which  excite  a  latcnt  hcmangìoma  to  rapid 
growlh  are  not  known  but  mechanical  ìrrìtation  may  play  an  im- 
portant  rtìle.  The  involvemenl  of  the  muscles  of  the  upper  extremity 
«ras  as  foUows:  pcctoralìs,  once;  latissimus  dorsi  and  dcltoid,  once; 
teres  major,  once;  deltoid,  twice;  triceps,  fìve  Umes;  biceps,  twice; 

jsupiaator  lungus,  thrcc  tlmcs;  pronator  tcrcs,  once;  pronator  quad- 
•  7 


Pio.  ISO— Cswraow  bmiagiatii*  al  ih»  flraor  prcliiBdui  «UcHonoi  u  Mcn  ti  epenlioit- 

(JCwiiwy.) 

The  lymptomatology  U  vamblc  and  it  is  rarcly  Uiat  a  correa 
dUgnosis  hax  bccn  made,  Tfae  ìnitial  symptoms  are  more  frequcotly 
objcctive  Ihan  RubjccUve.  In  the  majority  of  cosca  the  patient  notices 
first  a  Amali  nwcUinK.  Pain  is  usually  not  prcscnt.  \Vixcn  the  tumor  U 
•o  lituated  that  it  is  not  casJly  {elt  or  seco,  Uic  syniptoms  will  naturally 
be  subjcctive.  '  Paio,  when  notcd,  may  be  radiatìng  in  charactcr,  the 
railklirm  curn-tiMiniling  lo  the  dìstribution  of  the  nerves  supptying 
the  tiBituc  iiivolvcd.  'Itic  akin  coverìnf;  tbe  tumor  i&  in  most  cases 
nurmal.  Somctlmc»,  cspct:iully  in  largc,  rapidly  growing,  dilTuse 
musclc  angioma»,  the  cutancuuA  vcinumay  be  diinted  to  form  ratlier 
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heavy,  cord-Iike  forniationei  in  the  skin.  Thiii  enlarg«mcnt  is  prob- 
ably  oom|}ensatory  in  oharacter.  permitUng  of  inere:isetl  circulation 
of  the  blood  Lhrough  lh<-  suptrlìdal  veins,  the  decper  oncs  having  been 
more  or  Icss  compresseci  by  the  growth  in  the  muscle. 

.\n  angioma  in  muscle  is  net  shiirply  delimited.  bccaiLse  of  the 
dccp  gituatìoa  and  the  consistcncy,  which  ìs  about  the  samc  as  that  of 
the  muscle.  The  softest  an^iumas  have  a  doughy,  ela^tic  feel.  Ali 
gradcs  of  consistcncy,  from  the  softness  of  buttcr  to  the  hardness  of 
bone,  bave  been  observed  and  for  that  reason  the  diagnosis  of  cold 
abscess,  cysts,  lipomas  and  oateomas  has  been  madc  in  diflerent 
instances. 

CompressibiUty  is  the  excepiìon  in  angiomas  of  muscle.  It  is 
well-raarkcd  io  but  few  cases.  Carcful  cxaminatìon  may  revcal  some 
slight  degree  of  compre&sibìlity  and  wben  found  it  h  an  important 
diagnostìc  aid.  Phiebolìths  are  of  common  occurrencc.  They  appear 
a."*  hard  isolated  noduics  to  the  palpating  finger  and  whcn  prcsent  in 
large  numben  they  may  give  rise  to  a  peculiar  crepitatlon.  X-ray 
examìnatìon  may  be  of  valuc  for  it  may  revcal  phiebolìths  or  caldiìca- 
tion  of  the  v«ssel  walb.  A  correct  diagnosi»  is  exceptional.  The 
relatìoD  of  the  growth  to  musale  can  usualty  be  determined  but  it  is 
difficult  to  detcrminc  the  nature  of  the  growth  and  most  often  it  is 
regardcd  as  a  lipoma,  myoma  or  fibroma  of  muscle,  and  in  some  cases 
it  has  been  reguided  as  a  cold  abscess. 

The  prognosis  as  regards  lifc  h  gond;  an  angioma,  evenif  leftalone, 
would  not  terminale  fatally.  Some  angiomas,  espccially  the  di0usc 
forms,  as  previously  mentioned,  exhibìt  what  migbt  be  called  a  locai 
raalignancy.  The  circumscribed  forms  bave  a  capsule  frora  whìch 
they  casbe  enucleateti  or  dis»t;cted  out.  The  diiluse  form  infìUrates 
and  rcplaccs  muscle,  so  that  the  muscle  must  be  sacriàced  whcn  an 
attempi  Ìs  madc  lo  remove  the  growth.  In  some  case*  the  gteater 
part  of  the  cxtrcmity  haa  been  converted  into  angiomatous  (issue 
by  one  of  ttiese  growths. 

Statistics  indicate  that  recurrences  after  operation  are  rare  except 
in  thosc  cases  in  which  thcrc  are  multiple  anlagc.  Attempts  to  cause 
coagulation  of  blood  witbiu  angiomas  by  the  injeclion  of  different 
substances  is  not  to  be  adviscd.  Hcmorrhage  and  infcction,  which 
deterred  the  siirgeon  from  attempling  their  removal  in  earlier  days, 
are  no  longer  dreaded.  An  artilicial  iscluemla  is  induced  and  the  tumor 
is  dissected  out  of  the  muscle.    If  tbc  disscction  is  carrìcd  widc  ìt  may 
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be  necessary  to  perfomi  some  plastìc  operalion  lo  restore  ihe  Functionl 
of  the  muscle, 

Pigmented  Neevi.-  Pigmcnlcd  navi  are  cksMfiwl  diffcrently  by 
different  palhologìsts.     Ziegler  and  vqiì  Rccklinghausen  regard  ihcm] 
as  pigmcnU-d  forms  of  lymph-angiomas.     Lorst  rcgards  tliem  as  mel- 
anolic  libromas,  Unna  as  epìtheììal  tuniors  and  Ribhcrt  cla&sifics  thcin.| 
as  melaDomas,  a  view  concurred  in  by  Lexer  (Fig.  351). 

Pigmcnlcd  mnles  are  not  infrcqucnUy  found  upon  ihc  upper  ex-' 
trcmity,  occurring  moat  commonly  on  the  flcxor  surfaccs,  where  Ibcy 
appcar  a»  Ihc  dal.  hairy  or  wtirty  growths.     They  are  congcnital  and 
citlargc  gradually  but  slowly  unti!  the  patient  attains  growth  whea 
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Pro.  jji.—MeUoonia  ol  the  tip  o(  fìnger.    {Ltxtr-BevcM.) 

thcy  remain  stationary.  Warly  growths  may  dcvclop  upon  a  fiat  or-' 
hairy  mole  at  any  tìmc.  Nx-vi  may  dt-velop  along  the  rourac  of 
cutanvoiui  nerves,  io  which  rases  Ihcy  are  usudly  a<>sociated  wilh 
fibromas  and  soft  warts  of  the  sklo  and  different  forms  of  K)bulated 
elephaniiasis.  In  ihcsc  comliinL-d  lypes  ibcy  may  be  found  in  skin 
lyìng  over  plcjdfotm  neuromas  and  neurolìbromas. 

In  nsevi  there  is  a  prolifcraiion  of  both  the  «]MthelÌal  and  coa- 
nective-tiftsue  clement»,  so  that  pigmcnlcd  growthi;  are  closely  alUcd 
to  fibroepithetial  tumors.  The  pigraent.  which  is  usually  finely  gran- 
ular, browQ  in  colar  and  in  small  masseH.  h  dììilribuU'd  in  the  cylindricat 
cdb  of  ihe  germinai  laycr  and  in  largc  chromatophorcs.    Grou[>s 
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of  najvus  cclls  are  tound  in  the  proliferated  connettive  lissue  of  the 
mole.  The  urìgin  of  tht-  na-vus  ct-lls  is  slìil  a  matter  of  <li»cussit)ii. 
They  are  rcgardcd  by  some  as  proliferati iig  tymphatic  enfio thelium,  by 
others  as  conneclive-tissue  cells,  and  by  ^till  others  as  derivative^  of  the 
basai  cells  of  the  epidcrmi». 

Thcrcisa  closcrelationship  betwcen  pigmented  moles  and  malignunt 
pìgmented  tumors.  The  foct  that  both  contain  pigmcnt  and  that 
cxcecdingly  matignant.  tumors  develop  from  pigiuented  moics,  whcn 
often  or  continuously  irritated.  indicate  a  dcfiiule  relationship. 

When  maligDant,  pignit-nleil  tumors  are  characterized  by  extreme 
malignancy,  lyraphalic  invoivcment  occurs  early  and  the  lumors 
bave  many  more  of  Uic  clinical  features  of  carcinoma  than  of  sarcoma. 
The  cells  forraing  them  are  probably  of  epithelial  origìn  and  ihc  malig- 
nant  tumors  shoutd  be  regarded  as  mtflanocarciaomas,  ralher  than 
melanosarcomas.  a  tcrm  usually  applicd  to  iheni  in  surgical  liti'rature. 

Mi-lanucarcinomas  bave  the  saine  distribution  as  pigmented  na;vi, 
which  form  their  precancerous  Icsion.  They  are  nnt  as  common  upon 
the  hands  as  upon  the  feci,  whcrc  thcy  are  not  of  infrcqucnt  occurrcnce 
upon  thp  sole,  heel  and  nbuul  ihe  nails. 

Malignaiit  changcs  in  a  pigmented  mole  are  characterized  by 
rapid  grtiwlh,  u!ceration  and  bleeding.  Surroundini;  apigmentt-d  mole 
which  has  undergone  malignani  (k-gi-niTation.  iherc  are  frequently 
lound  ht-ncalh  the  skin  a  numbcr  of  small  pigmented  spois  rcscmbling 
thosc  which  are  caused  by  ìnk  when  the  skin  is  pricked  wilh  a  pen.  The 
deveIo[>mcnt  of  thcse  small  spots  about  a  mole  which  has  commenced 
to  cnlargtf  is  indicative  of  malignancy. 

Early  lymphatic  involvemenl  is  one  of  the  characleristics  of  pig- 
mented malignant  lumors.  Pigment  is  usually  found  in  the  sccondary 
growlh.  although  in  some  cascs  the  power  to  forin  pigment  is  apparcntly 
lost-  Visccral  mctastascs  are  not  so  common  in  cascs  of  melanu- 
carcinoma  of  the  cxtremities  as  when  the  tumor  develops  about  the 
eye. 

Melanocardnomas  usually  run  a  rapid  course.  Non-operated 
cascs  die  in  a  short  lime  of  metaslases,  cachexia  or  general  iofection 
developing  from  the  ulcerating  ncw  growth.  Somclimcs  the  lym- 
phatic mctastases  develop  late,  years  after  the  primary  growth  has 
been  removed.  Visccral  mctastases  contraindicatc  operation  unless 
the  patient  may  be  relieved  of  suffering  by  removìng  an  ulcerating 
primary  growlh. 

Pigmented  moles  art  removed  for  cosmetìc  rcasons  and  for  (ear 
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of  malignant  degcncration  when  they  aire  so  ùtuated  that  they  are 
irritateci  or  be^n  to  enUrge.    The  growth  should  be  exciscd  under 
locai  anxsthesia,  the  incisìon  being  carrìed  well  intu  healthy  &kin.    Re* , 
mova]  by  clcctiolysis,  frcczing  or  caustica  h  dangcrous,  bvcausc  partìat 
removal  associated  with  ìrritatlon  may  resulL  iii  malignant  cbangca. 

In  vìuw  of  the  fact  that  mclanocarcinomas  are  so  malignant  the  | 
tumor  should  be  removed  as  soon  as  any  evidence  of  malignant  changes 
occurs  and  the  removal  should  be  as  thorough  as  possiblc.    Lymphatic 
inetastascs  aa-  so  Constant  that  in  ali  cascs  of  suspccted  malignante 


Ftc  353. — Pcnduloui  liponu  of  uilla.    i,De  Qurtvairt.) 

the  lymphatic  modes  draìning  the  affected  area  should  bc  radically 
removfd. 

Liponias  are  frequcntly  found  in  the  subcutaneous  tiaaucs  about 
the  shouldcr.  Wliile  ihey  raay  occur  upon  the  lowcr  arm  or  (orcarm 
they  are  much  lesa  common  ìn  thcsc  posìtions.  Subcutaneous  lipomas 
appear  as  small,  fiat.  noduUr  cut  lobulated  growths  of  varying  sìzcs. 
The  small  one*  may  be  no  larger  than  an  English  walnul  or  even 
sraaller,  whìle  the  larger  may  be  the  si2c  of  a  man's  head.  Occasìonally 
A  lipoma  bcconie.'ipcndulous  and  issohcavy  thai  the  bmad  base  iadrawn 
out  to  form  a  narrow  pcdicle  (Fig.  252).  Cìrculatory  disturbances  are 
oficn  Doted  in  the  pendulous  lipoma  and  the  skìn  coverìng  it  ìs  often 
traveraed  by  dilatcd  vesscls  and  is  thick  and  ccdcmatouii. 
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The  skin  covering  a  lipoma  usually  can  be  moved  esisiiy  over 
ìt  and  ca.n  he  rajscd  in  foids.  In  cases  in  wliicb  the  skin  has  been 
ìrrìtatcd  (or  some  timc,  for  instancc  by  a  suspcndcr  strap,  it  ma./  be 
somewhat  adherent.  Wben  the  skin  is  mode  tense,  tbe  lobuladon, 
onc  of  the  charactcrìstics  of  latty  lumors,  may  bf  seca  and  upon 
palpation  a  pecuttar  pseudo-lluctuation  can  be  elidted.  The  lobulation 
and  pecudo-fiuctuation  are  so  charactcristic  of  lipomas  that  the  diag- 
nosis  usually  rests  upon  these  two  finding;ìi. 

Lipomas  are  independeut  of  general  mctabolism.  Whcn  a  patient 
havÌDg  a  lipoma  cmaciatcs  rapidly,  the  si2c  of  the  tumor  does  net 
decrease. 

Small  symmctrical  lipomas  are  occasionally  found  upon  the  upper 
extremities,  bui  whon  lipomas  occur  with  Ibis  symmetrical  distrìbu- 
tion  they  form  but  a  part  of  a  number  of  small  lipomas  situatcd  in 
diflcrcnt  parts  of  the  body.  ThcM.-  .small  symmetrìcally  placed  lipomas 
are  often  telated  Co  cutaacous  ncrvcs  and  remova]  may  bc  indicated 
because  of  the  paio  assodated  with  tlieni.  They  do  not  dìfìer  in  their 
clinical  aspccLs  from  Ihc  single  subcutancous  lipomas  found  in  other 
paris  of  the  body  ejccept  that  they  are  quite  frequently  accompanied  by 
some  pain. 

The  diagnosis  of  supcrfìcial  subcutaticous  lipomas  is  bascd  upon 
the  pusitton  of  the  growth,  slow  growth,  lobulation  aad  pseudo-fìuc- 
tuation.  Lobulation  and  pì>cudO'6uctuation  are  so  charactcristic  that 
a  lipoma  situated  superfidally  can  hardly  be  mistaken  for  any  other 
lesion.  The  diagno&ìs  of  intramuscular  and  fasdal  lipomas  on  the 
other  hand  is  often  dil£cult  bccausc  the  ovcrlying  muscic  rcndcrs  lobula* 
don  indìstinct  and  the  pseudo-fluctuation  is  so  increased  that  a  diag- 
nosis oF  a  cj-st  or  cold  absccss  may  bc  made.  In  doubtiul  cascs  as- 
piration  raay  be  re«orted  to  In  order  to  determine  vhether  or  not  fluid 
is  present. 

A  fatty  tumor  usually  can  be  removed  wilboul  dìfficully.  The 
tumor  is  scizetl  betwecn  the  index-finger  and  thumb  and  the  skin  made 
tensc.  Whcn  the  indsion  is  made  down  to  the  capsule,  the  tumor  fairly 
pops  out.  If  the  tumor  cannot  be  ea^ly  removed  ìt  may  be  grasped 
by  forceps  or  traction  may  be  made  wttb  a  shnrp  hook,  and  as  the 
trabccube  which  atlach  it  to  neighboring  structures  are  made  lense,  they 
may  be  cut.  Occasionally  coasiderable  difiiculty  h  experienced  in 
removìng  tumors  rclatcd  to  serve  trunks  or  vcsscls  and  a  earcful 
dìsscction  wjll  be  required.  It  is  often  necessary  toinsert  a  small  drain 
iato  the  cavity  which  remaìns  foUowing  the  icmoval  of  a  lipoma. 


204 


BEGIONAl  SliRGERY 


Intramuscular  lipoma^  are  rare.  There  wcre  reported  ìn  surgical 
literature  upto  tgiobut  27caì4es.  I1115  instances  the  grovrth  hadbeen 
obscrv'cd  in  the  rausdcs  of  the  upper  cxtrcmìty.  One  had  bccn  found 
in  the  inf raspi natus;  one  in  the  subscapularis;  one  in  the  deltoid  ;  one  in 
the  trictips;  fivc  in  the  biccps;  two  in  the  brachìalis  anticus  (Fig.  253); 
one  in  the  cxtensor  digilorum  ;  one  in  the  muscles  of  the  thenar  eminence. 
Of  the  niuscles  uf  the  upper  extreiiiity  the  biceps  is  most  frequently 

alTccltrd.     In    Ihcsc    slatistìcs   only  the 

Jmuscles  of  the  extremity  are  consÌ<lere<l. 
By  far  the  grcatcr  numhcr  of  intra- 
mtisfular  lìpomas  have  been  observed  in 
the  muscles  of  the  tongue. 
The  diagnosis  of  ìntramusciilar  lipo* 
—      -      —  mas  is  rarely  made.  a$  the  characleristìc 

lobulatiun  cannot  bc  dctcrmincd  bcrausc 
the  site  of  the  mmor  docs  not  permil  of 
accurate  palpatton.  In  some  instanccs 
the  pseudfl-fluctualion  of  the  Uponia  is 
increased  by  the  elastic  feei  of  the  over- 
lying  musdc,  so  thot  a  diagnoMS  of  cold 
abscess  or  cyst  is  oflcii  made.  I  bave 
scen  a  lipoma  lying  bcncath  the  infra- 
spinalus  whieh  was  rcgardcd  as  a  cold 
abscess,  because  of  the  history  ofrather 
rapid  cnlargemert  and  berause  apparent 
Iluctualion  could  bc  cUcitcd. 

In  some   iii&tances    the  growlh  has 

caused  a  pressure  ncurìtiii  ncccs^tating 

removal.    Often  the  suspicion  orfcar  of 

a  malignant  new  gruwth  or  maligiianl 

dcgcneration  of  a  pre-existing  one  di- 

rccLs  the  palicnt  lo  a  physician.     The 

growths  can  usually  bc  easlly  removcd. 

In  some  ca^s,  however.  in  whicb  the  growth  is  decply  situuted.  an 

accurate  disseciion  is  rcquired  in  ordcr  io  avoid  important  ner%'es  or 

tendons  with  which  the  growlh  lies  in  intimate  contact. 

Molluscum  Fibrosum. — Smal)  !ies>ilc  or  pedum-uhitcd  fibromas, 
which  havc  little  or  no  clinical  Mgnificance  and  oftcn  pass  unnoticcd 
by  the  patient,  are  common,  Occaiìiunully  the  tumore  reach  «uch  a 
stzc  or   are   so   situatcd    that   they   may   cause   consJderablc   trouble. 
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Thcy  are  usually  scaltcred  dìffusely  over  the  body,  50  that  the  fibromas 
uppearing  upun  the  arms  ;ire  mcrely  iiicidcnt;!!  to  tht.'  general  iif- 
fection.  A  pcdunculated  growth.  if  circutation  h  hindorcd  at  the  base, 
may  become  oedematous  or  ulcerate,  causing  considcrable  annoyance. 
According  to  von  Reckhnghauscn  ihese  multiple  tumorsdevelop  from 
cutancous  ncn'cs  and  should,  thcrcforc.  bc  classiàcd  as  ncurotibromas. 
Net  uacommonly  theycontaiftwilhiothemselvesverj'delicate  plexiform 
ncuromas, 

Plezifonn  Neuromas.— Theae  neuromas  may  have  no  sjTuptoms 
at  ali  or  may  be  assodated  with  neuralftic  paìns.  They  may  remaìn 
latcìit,  bcìng  discovcrcd  otily  whcn  a  general  examìnalion  ìs  made. 
On  the  other  band  they  may  be  associatcd  with  pain,  radiatine  to  the 
pcripheral  distribution  of  the  ncr\'c  invoivcd  or  thcrc  may  bc  locai 
tendernesa,  Hyperiesthesia*  or  pariestheàìaii  may  be  prescnt  in  the 
area  of  distribulton  of  the  ncrve. 

I£  these  growths  give  rise  to  much  inconvenience,  they  should  be 
rcmo%-ed  and  in  most  instances,  as  they  are  fibromas,  they  can  be  enu- 
clcaled  from  the  ncrvc  as  the  ncrvc  fibcrs  propcr  are  cithcr  sprcad  over 
the  growth  or  pas^s  to  one  side. 

Malignant  tumorsof  ncrvcsarccharacterizcdbyrapidcnlargementof 
the  growth,  by  ìncreased  symptoms  ol  irritation  o(  the  nerve  invoivcd 
and  its  tìner  branchcs  of  distribution.  and  by  intiltratìon  of  neighborìnj! 
structures.  If  stili  conlincd  tu  the  ncrvc,  rcscction  with  end  to  end 
anastomosis  or  reuoioa  of  the  nerve  by  prosthesis  should  be  coDsidered. 

Dìfferent  forms  of  tumors  occur  in  the  nerves,  such  as  ncuroma^s. 
fibromas.  myomas,  gHomaji  and  sarcomas.  It  is  probablc  that  trac  ncu- 
romas do  not  exist.  Most  of  those  classified  as  such  spring  from  the 
perì  or  epineurium  and  should,  therefore,  he  classifìed  as  ncurofibromas. 
ncurosarcomas  and  ncuromyomas.  Such  tumors  may  occur  singly  or 
{n  groups.  Tht-y  may  be  lìmlled  to  onc  pari  ofthe  iicr\'Ous  system,  for 
exaroplc,  the  brachial  plcxus,  the  radiai  ncr\'e,  or  the  cauda  equina,  or 
may  be  distributed  cliffusely  over  peripheral  nerves.  At  tirne*  thcy  ap- 
pear  Uke  a  strina  of  beads  scatlercd  over  the  peripheral  nerves.  They 
are  usually  the  size  of  a  pca  or  hazelnut,  whilc  in  olhcr  ìnslances  thcy 
may  become  aa  large  as  a  bantam's  egg  or  larger.  The  con^slency 
varies;  a  ncurofibroma  may  bc  cxcccdingly  hard,  rcscmbling  cartilagc; 
in  other  instance»  it  may  bc  soft,  ofteti  idmost  cyslic, 

Von  Recklinghauscn  has  describcd  whatìssometimes  called  a  gen- 
eral fibromatosis  or  fibroma  multiplex,  in  whìch  numerous  fibromas 
are  found  upon  the  peripheral  nerves.  usually  having  a  symmelrìcal 
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dispoàtion  and  hciog  assocìatcd  with  pigmented  nevi,  soft  fibromas  and 
lobulated  etephantiosis.  Associated  wUh  neurofibromus  there  may  be 
dìSerent  forma  of  fibromas  of  the  skìn.  The  soft  dbromas  usually  ap- 
pear  as  small.  round,  pigmcntcd  gnnvths  with  a  broad  base  and  smooth 
or  wrinkied  surface.  *Jhey  are  either  present  at  birth  or  develop  from 
pigmcntcd  mo!c«i  thcy  may  rcacH  a  fairly  largc  sizc  and  latcr  bccome 
pedunculated.  If  assodated  with  a  general  neurofibroniatosis  these 
growths  may  appear  upon  Ihe  extremities,  otherwi&e  they  are  most 
common  upon  the  head  and  face.  Soft  tibromas  are  usually  quitc 
cellular  and  ìf  pedunculated  may  be  tcdematous. 

Enchondromas  and  CartUaglnous  Exostoses.-~Chondronias  may 
develop  in  the  inarrow  of  bone  or  from  the  pcriosteum.  They  develop 
parlicularly  in  the  phalanges  and  metacarpal  bones.  and  appear  often 
as  multiple  tumors  of  hard  consistency  which  ^to-w  slowly  and  finally 
cause  marked  dcfonnities  of  the  fingcrs  and  hsnds. 

Thcrc  b  a  family  prcdispo&itjon  lo  tJic  developmtnt  uf  enchondromas 
and  cxoKtoìiaì.  Rcineckc  has  coUcctcd  statJstics  rcgarding  30  families 
with  exostosesin  whicb  the  ksions  were  transmitted  lo  the  second,  tliird, 
fourth  and  evcn  fiflh  generation.  Telssier  and  Renard  reperì  a  case  in 
which  a  man  with  exo&toses  had  chìldren  by  two  wives  and  the  chìidren 
of  each  wìfe  subsetiuently  developed  cxoàtoses.  Stendel  reports  mul- 
Uplt-  cachondromas  in  a  patient  whosv  brothcr  had  tumors  of  the  samc 
type  upoD  the  toes.  The  children  of  a  patient  wìth  exo&toses  may 
develop  enchondromas.  A.  ().  Weber  dtes  an  ìntcrcsling  cast  oi  prt- 
disposilion  in  which  a  m;in  wìth  numerous  exostoses  had  a  son  in  whom 
enchondromas  of  the  pclvis.  vertchrie,  ribs  and  scapula,  developed  in 
addition  to  numerous  exostoscs.  Thcsc  growths  are  more  common  in 
the  male  than  in  the  female.  Statistica  compiied  by  Reinecke  show 
that  the  tumors  occurrcd  in  maics  i  ji  timcs  and  in  fcmaics  47  timcs. 

Il  has  been  suggested  that  rickets  is  an  etiological  factor  in  the 
development  ol enchondromas  and  exostoses.  islandsof  cpiphysealcarti- 
lage  bccoming  scparated  and  dìsplaccd  during  the  disease  and  later 
dcveloping  lo  form  thcse  growths.  The  shortening  of  the  bones  and 
the  deformity  which  occurs  with  multiple  tumors  of  this  kind  are  sug- 
gestive of  the  deformities  sometimes  assodated  with  rìckets.  Histo- 
lo^cally  the  arrangement  of  the  cnrtilagc  colls  in  exostoscs  is  diflerent 
from  that  in  rickeu  ami  it  ìs  quiti-  prnbabte  that  the  rìcket:^  in  s<iniv  of 
tic  case»  in  which  it  has  becn  obscrvcd.  was  an  accidcotal  tìnding  rather 
than  an  etiological  factor.  According  to  von  Bergmann  multiple  carti- 
laginous  cxostoscft  Ì&  a  disdnct  cntity  due  to  an  imperfcct  development 
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of  the  epiphyseal  carlìlage,  resulting  frgm  defccts 
in  tltc  originai  aniagc. 

Marked  growth  disturbai!  ces  may  be  associateti 
wilh  multiple  exosloses  ami  eiichondromas.  In 
addition  to  shortcnìng  of  the  boncs  due  to  failure 
of  proper  development  at  the  epiphyseal  line,  ab- 
norma!  cun'ing  and  bcndìng  of  the  aftcctcd  boncs 
also  occur.  The  growth  disturbances  are  usuali/ 
proportionate  lo  the  number  of  exostoses.  This 
statement  docs  not,  howcvcr,  apply  to  ali  cases, 
for  bones  nith  few  exoàtoses  may  present  con- 
KÌderablc  growth  changcs  and  dvfornulics  aod 
shortening  may  occur  in  bones  which  are  not  the 
seat  of  tumor  formations  (Fig.  254).  The  growths 
may  have  a  unilatoral  distribution. 

The  bones  are  involved  in  the  following  ordcr 
of  frcquency:  lower  end  of  fcmur,  lowcr  cnds  of 
tibia  and  fibula,  upper  cnà  of  femur,  lower  end  of 
radius  and  ulna  and  upper  ends  of  tìbia  and  hu- 
itneruB.  The  lowcr  end  of  the  humerus  13  most 
ìnfrequently  aflected.  Enchondromas  develop 
mosl  frcquenlly  upon  the  short  bones,  cspccially 
upon  the  phalangcs.  C  O.  Weber's  statistics 
dealingwith  136  multiple  eachondromas  show  the 
following  distribution: 

77  upoD  the  bona  of  Lhe  hands. 
18  upon  the  bone*  of  the  f«ct. 

S  upon  (he  tibia. 

4  upna  the  humrnix. 

j  upon  the  iCApula  (Fig.  15$)  «od  rìbi. 

:  upon  ihr  fcmiir. 

I  upon  ihr  RiAxilla.  (roDUl  bone,  vertebra, 
pelvi»  acid  ckviclc. 

F-xosioses  upon  the  bones  of  the  extremity 
may  have  a  synimetrica!  distrihution,  the  corre- 
sponding  lestons  bcing  quite  similar  in  form  and 
arrangement,  They  are  found  upon  the  mela- 
physcs  of  long  boncs  which  in  many  cascs  are 
doubied  in  thickness.  The  exostoses  appear  as 
warty,  knotty  or  cord-Ukc  forniaiions,  as  spinous 
or    hookcd    out-growths.    They  are  frcqut-ntly 


Fio.  2S4- — ^Thc  head  » 
nonnal  iii  sìuud  shape. 
&f nrked  deformJty  of  the 
upper  extrcmitic*,  par- 
tlcularly  the  Icfl  ioruarru 
and  ahoulder»  wiih  rcU- 
tJvc  oliitrlcnùit:  of  the 
arms:  mote  mnrkcd  od 
the  Icft.  Smill  tumori 
icatlcrcd  ovei  the  rib*; 
lariicr  oiir«  in  the  re^on 
ol  the  hipt,  cipecially 
the  nght.  L.egi  nortnal 
in  Icngth.  In  genetal, 
the  distrihution  ul  tlie 
tumori  isfairlyi}'Rimct> 
rkal.    (Dtam  Lenii.) 
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present  in  large  numben.  some  Tieinf;  found  in  the  cpiphysìs,  othcis 
in  the  diaphysis.  The  latter  represent  the  oldest  exostoses.  They 
may  become  very  large.  Frc<|Ufnlly  ihey  form  a  synoslosb  between 
neighboring  boncs. 

A  cbaracten!«tic  deformìty  o(  the  forearm  not  ìnfrequently  occurs 
Tvith  exostosis  (Fig.  356).  As  a  rcsuit  ai  impcrft-ct  ossification  therc  ìs  a. 
defcct  in  the  lower  end  and  Ihe  adjacent  part  of  the  dÌ!ii)hys.Ì3  of  the 
ulna.  The  ulna  h  shoricned.  the  radiuà  becomcs  secondarily  bent^j 
and  its  head  h  deformed  and  disloiatcd. 


Upon  Ihe  frce  cxtremity  of  an  esostosi*  ihere  may  develop  a  bursa.. 
£licd  with  lluid.     F.xostuUs  burlata  Ls  the  term  applicd  to  this  type  of 
new  growth.    Sucb  an  cxoslo^s  h  most  frequently  scen  about  the  lower 
end  tif  the  femur. 

Multipif  chrondromaB  of  the  phalanges  may  produce  marked 
defortnìtic»  of  the  fingc-rs  whieh  may  appcar  as  giiaried  nnd  kiiotted 
masscs.  These  are  often  cumbined  with  multiple  growths  on  other 
bones  vhich  result  in  marked  deformities  of  the  entire  skeleton.    The 


;sfi. —  rii«  Icft  fotcarm.    Thr  bones  »t*  «cnily  shortfjicil  and  ticformol, 
ulna  M  tlie  lar||ct  lume;  its  upncr  tnd  shows  Hill»-  thanRC-     The  sliitft  ig  short  aikI  tioiit,  _ 
vrhiìt  the  lo<rcT  thiril  U  tf>r<Mn  oul  inlo  •  ìxrnf  muAhroom  gronlh,  rlìtplacing  the  rndiuftj 
ÌBn-ard.     The  cnlurjjenicnl  shoirs  (ralicculn-  wiih  minute  cy»ls-     The  shaft  of  the  radiu*  i*  | 
vtty  ihjn  ami  twislcO  around  th«  lowcf  uJna  nnd  ÌU  upper  end  !»  deformcd  by  o,  liony  oi-cr- 
■Eroirth.     Stereoscopie  platea  shuw  Ihesc  l>ones  to  bc  duUni.'lly  si-pyiutcd  Irum  uni*  anoLber. 
The  lowcr  cnJ  uf  tlie  radia»  ib  somewhnt  dcfoitncd  t>ut  ita  arifcular  »uiface  is  litll«  chsnjfcd. 
Tilt  cIImw  Joinl  U  negatile. 


is  not  caused  cntirely  by  the  expansìon  of  the  cortical  bone  by  Ihe  tumor 
for  a  ocw  laycr  vi  bone  is  formcd  by  tht  pcriostcum  after  ihe  compact 
bone  has  beeti  destroyed  (Fìg.  357X 
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chondromas  are  so  common  ui>nn  the  fìnger»  ihat  Ihey  shouid  be  con- 
siderai lirst  in  diffcrcntial  diagnosUt  wheii  tumors  o(  hard  consistency 
and  slow  growth  devclop  upon  the  boncs  of  ihc  hand.  The  X-ray 
Cndings  are  usually  quitc  characteristic. 


FÌ6.  358. — ^Thc  Icft  shfluliler.  The  inncr  end  of  Ihc  clnvidc  b  norma!.  Al  the  outer 
end  therr  U  »  \3jgt  iirtgulat  mau  wtiich  cont.iin«  ryf>tic  raviiies  mnd  involvM  the  entlre 
otittt  end  ol  the  nooiiilon.  The  taaei  bordcr  o!  the  sutpuln  ì*  irregultr,  and  oa  the  outer, 
border  at  the  junction  of  the  middle  and  lowcr  thtrd  is  a  largc  rccta.nKulaT  cioetosia.  Tbe 
uppti  bocdcc  U  obKured.  The  uujicr  thìrd  ul  the  humen»  i*  enUrgcd  and  club-shaped 
ind  show»  a  larga  ^Dgle  cavìty  wilh  buD^'|)urtilioiis.  ThecorlexUitrcgularlythìnncdout, 
nad  in  place*  tccnu  to  bc  brokco  Uuough  p&rliculariy  «a  the  Innci  botdcr.  The  loircr  tvo- 
thitda  of  the  bumcTUB  a  oormal,  czcept  for  oae  bm&U  cioatMii  on  the  inner  co»dylc. 

lo  thosc  cascs  in  which  the  exostoses  do  not  press  upon  adjacent 
slructure»,  such  as  nervc»,  or  do  not  interfere  with  the  funtltion  of  mus- 
clcs  or  joints,  they  should  bc  left  alone.     In  cascs  in  which  they  do 
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iiiLerfere,  they  cari  be  casìly  removed.  Cortìcal  enchondromas  can  bc 
casìly  rcmovcd  with  a  chiscl  or  gouge,  the  rcmoval  bcing  carricd  down 
to  normnl  bone.  In  cases  of  centrai  enchondromas,  the  conica)  bone 
coverinR  or  the  Dcw  bone  which  ha:^  formrd  from  the  periosteum  shnuld 
be  chisclcd  through  and  Ihcn  the  tumor  shouid  be  removed  hy  chifceling 
atong  the  line  at  which  the  new  growlh  lics  in  contact  tvith  normal  bone. 
In  thq  cascs  in  which  rcmoval  by  gouge  or  chiscl  Ì3  impossible,  the 
grealer  part  of  the  new  growth  may  be  removed  wllh  a  curetlf. 

In  trt'ating  enchondromas  of  the  phalangcs  and  mctacarpal  bonA,  ^j 
resection  in  continutty  mny  be  required.  In  this  case  bone  transplan-  ^^ 
tation  shouid  bc  employed  lo  repair  the  defeci  resullìng  from  resection. 

In  cascs  in  whìch  malignant  dcgcncration  of  the  cnchondroma  baa 
occurred,  amputation  is  indicated.  In  the  early  stages,  howcvcr,  le- 
scclion  with  bone  transplantatìon  may  bc  attcmptcd. 

MALIGNANT  TUMORS 

Carcinoma.— Carcinomas  of  the  skia  of  the  upper  cxtrcmìty  usu- 
ally  dcvclop  upon  some  prccancerous  Icsìons  such  as  warts,  senile 


l'io,  jjg.     Cariiii'itiin  «i  Ihc  f'k.in  upcin  back  of  i«rìsT  whk'ti  (irttlopi'd  u|<on  a  «Jcimatitù 
in  a  worcn  iit  panSin.     iDutit) 

hyperl£eratos«s,  cicatrices  following  burns  or  ulcer;,  or  from  chronic 
inflammatory  changes  induced  by  arsenic,  paratTui  ur  tar. 

Une  of  the  most  tntcrcsting  malignant  Wions  of  the  skin  Ìs  that 
which  dcvclups  in  pcoplc  whu  work  in  paraifìn  or  tar  iTig.  lyt).  Il  ia 
probablc  that  the  changva  in  the  skin  which  precede  the  carcinoma  are 
du«  to  irritating  substances  in  crude  paraf]~)n,  the  greuter  pari  of  which 
ara  separatc<f  from  the  parafhn  with  Ulc  thick  hcavy  oils  which  are 
nmilar  to  the  pres&ed  distillate. 

Volkmami  di.stinguishcd  an  acute  and  chronic  stage  of  paraf&n 
dcnnatilis.    The  acute  stage  Ìs  charactcrized  by  the  fortnation  of  acne- 
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te  pustulcs  and  at  timcs  of  broad  papulcs.  In  some  cascs  confluent 
mxlules  and  boils  develop.  The  acute  stage  may  last  Ìor  many  monLlis 
aod  Ihcn  Uii:  epultrmis  becomi-s  Ihickciicd  and  thcrc  is  an  increased 
sccrction  from  the  oil  glande.  The  papulcs,  boUs  and  nodulvs  dcctcase 
in  size,  and  flaltened  arca*,  restmbling  ]>soriasì»,  appear.  Bruwnish  pig- 
roentcdspoU  form.  Thcskin  bccomesparchmcnt-likc.  drj'  and  iissured, 
As  the  secretion  of  the  glands  ìe  incrrased.  seborrhwicpatchesform.  Aa 
the  lesions  increase,  multiple  wariy  growihs  develop.  one  or  more  of 
which  may  undcrgo  malignani  iransformation. 

Exposed  surfaces  are  mosi  frcquontly  the  S'ite  of  the  changcs  just 
meoltoncd.  In  an  old  workman  Volkmann  found  15  warty  growths 
covcrtd  ftith  tliick  cmsts  on  his  pigmented  and  lì.isiired  forearm  and 
three  on  the  scrotum.  This  clinical  pìclure  nsembles  very  closely  that 
of  "verruca  cancerosa"  observcd  in  old  pcople. 

Schamberg  States  Ihat  a  noteworthy  feature  of  lar  canccrs  is  thcir 
frequenl  tcndcncy  lo  undcrgo  spontancous  involution.  Many  of 
the  lesiona  ulcerate  and  then  cure  spoiitaiieously.  Some  of  the  pativnts 
bave  removed  the  warty  and  epithclial  growths  themselves.  As  the 
patients  oflcn  cure  ihcse  lesiona  thumselvi's  Ihey  eshibit  a  marked  ìn- 
dilTerencc  to  the  skin  Iroublc.  Only  one  of  five  patìents  obsrrved  by 
him  M)Ught  treatment  for  the  condition,  althou^h  one  of  the  others  bad  a 
paìnful  growih  on  the  wrist.  Other  lesions  on  this  paticnt  bad  dis- 
appeared  spun taneously  or  after  the  applicaliun  of  simple  home  reme- 
dies.  Schamberg  believes  that  the  prolifcrativc  cncrgy  transmitled 
[rom  one  generation  of  epithelial  cells  to  another  in  lesions  of  this  char- 
acter  is  noi  great. 

According  to  Davis  the  source  of  the  tar  secms  to  bc  of  grcat  im- 
portancc  in  determining  its  eflcct  upun  the  skin.  Ln  Great  Britain  itìs 
usually  gas  works  tar  which  produces  the  dcrmatitìs  which  is  apt  to  be 
followed  by  malignant  changes.  while  the  blast-furnace  Uir  has  no  such 
effect.  Davis  receniJy  investigateli  an  oil  company'*  plani  near 
Chicago,  from  which  a  patient  with  paraflìn  carcinoma  had  come  under 
ob9er%'ation.  He  found  ihal  skin  lesions  atlributable  to  thcir  occupa-i 
lion  wcre  found  only  in  men  cmploycd  in  the  press  rooms,  in  wbicb  the 
crude  paraffin  i^  run  Ìnto  large  presses  and  tlie  oils,  "presscd  distillale," 
are  expressed.  The  paraffin  rcmaining  in  the  press  (so-caiied  slack  wax) 
is  scrdpCTl  olT  l)y  men  who  ui*  spade-like  inslrumenls  and  usually 
work  with  bare  hands,  the  shirt  aleeves  beiiig  rolled  up  above  the  clbows. 
During  their  work  the  arms  of  the  men  bccomc  pretly  thorougbly  cov- 
crcd  with  the  pressed  distillate,  During  the  first  few  months  whcn 
té 
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««tUnj:  tn  this  depaTtmcnt,  most  of  the  men  dcvelop  the  so-called 
"mue  IkhU"  which  may  affect  the  skin  of  any  part  of  the  body  bui  are 
raost  cunimon  oti  the  arms  and  ncck.  The  susceptibility  to  Lhese  boil& 
dìaiippcars  after  a  Urne  in  most  cascs.  A  cerlain  proportion  of  the 
ni'ikmcn,  howcver,  dcvelop  othcr  lesione.  After  a  number  of  ycars 
picnirnled  spots  forni.  Some  of  thesc  scales  rcsrmble  psorìa^ù,  while 
othrrH  resemble  more  closely  pityriasis  rubra.  These  lesions  may  be 
followed  l)y  wart-like  prowths  which  dcvelop  slowty  and  are  amcnablc 
lo  tommoti  iherapcutic  racasurcs.  Finally  truc  cpilhcliomas  may  dc- 
velop, bui  thesc  are  found  only  in  those  workers  who  come  into  dose 
and  long-continued  contact  wìth  the  "presscd  dUtillatc."  "Wan  boils" 
und  tlic  other  skin  lesions  mentioncd  above,  are  unknown  amonR  the 
workers  in  tini»hed  paraflin  and  among  thosc  handUng  crude  oil. 

According  to  von  Bcrgmann,  a  carcinoma  of  Ihe  skin  of  the  ex- 
ircmity  nlwQ>*3  dc'vclops  upon  some  precanceroua  lesion.  In  rcccnt 
ycars  several  cases  of  X-ray  dermatiti^  bave  becn  observed  and  this 
leMon  hjuin  mony  casca  preceded  the  dcvelopmcnt  of  a  carcinoma.  In 
igoo  Cocnen  couid  find  in  the  litcrature  reports  of  33  carcinomas  of 
ihe  skin  which  probably  followed  exposure  to  tlic  X-ray.  These  were 
obMnxd  upon  the  skin  ofdiffercnt  parts  of  the  body  but  mostly  ui>on  the 
skin  of  the  hands  and  face.  The  mortality  of  this  type  of  carcinoma 
Acetncd  to  bc  about  34  per  cent,  but  ìt  was  diilicult  to  deternune  exaclly 
ihc  mortulity  for  many  of  the  cascs  had  dcvclopcd  only  a  short  tìmc  bc- 
fore  tlic  rcport  was  madc. 

The  typical  X-ray  dermatilis  prccedes  the  deveIoi>ment  of  carct- 
nonia.  The  skin,  not  the  scut  of  carcinoma,  is  dry,  covered  with  hypcr- 
koratotic  arcas,  in  and  around  which  are  dìlatcd  cutancous  blooU- 

veawU. 

X-ray  dermatilis  occurring  in  technìcians  is  naturally  most  fre- 
qiit-nlly  olwcrvcd  upon  the  hands  and  X-ray  carcinoma  belongs  io  the 
smiill  Rroup  of  carcinoma  of  the  extrcmilies.  Il  is  cloàcly  allìcd  to 
(Kinurm  and  tar  carcinoma,  which  bas  just  becn  discusscd. 

HisloIoRically,  X-ray  carcinoma  bclongs  to  ilie  comifying  type,  the 
basai  celi  carcinoma  havinp  not  been  ol>5er\'ed.     In  the  dry  characler- 
isUcs  and  the  hyperkcratoses  X-ray  dermatilis  i*  not  uniike  Mborrhocic, 
ecsema  which  is  a  precursor  of  canccr  of  the  skin  in  old  people. 

Wyss  has  demonslraled  quilc  constantly  in  the  vcsscls  of  the  skin^ 
adjacent  lo  X-ray  carcinoma,  an  oblitcrutjve  cndarlerìtìs.  X-ray»] 
ap|iarcnlly  havc  an  ìnjurious  eflctt  upon  blood-vcsscls,  resulting  in  th«J 
formation  of  iclungicctasos  which  are  found  regularly  in  X-ray  dcma^:! 
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tìlìs  and  are  rccognizcd  at  first  glance  in  the  scars  wbich  follow  tlie 
hcaling  of  X-ray  burns.  Coenen  believes  thut  X-rsy  carcinoma  follows 
a  primari'  injury  of  thc'  epithelium  which  hecomes  che  mici  lly  altered  as 
il  docs  in  paraffin  and  tar  dermatitis  and  in  seborrhoeic  eczema.  In 
hall  of  the  cases  which  bave  becn  rcported,  Uic  cardnoma  devclopcd 
upon  a  lupus  whìch  was  being  treated  by  X-ray. 

The  carcinoma  does  not  dìffer  in  appearance  from  the  coraifying 
carcinomas  of  the  skin.  The  histor>'  of  rcpcatcd  exposures  and  the 
rather  characteristic  dermatitis  which  surrounds  the  developing  car- 
cinoma cnables  one  to  makctliediagnosiswitlioutditBculty.  Multiple 
cardnomata  may  dcvclop  upon  an  X-ray  dermatitis.    In  the  early 
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Fra.  160. — A,  Vecy-  vuculu  su(oin&  of  t^«  »kin.  Tbe  tumoi  hu  btolceo  thrauKb  tbia 

Aia  which  Burroundj  it  Uke  a  cullar.  (Lestr-Bctait.)  B,  SouiuI*c«II  tarcom&of  th-eskÌD. 
{Lfz<r-BtfaH.) 

stages  of  carcinoma  formation  the  skin  affected  may  be  exdsed  and  the 
area  graft«d.  Evcntually  amputatton  and  removal  of  the  axìliary 
l>TnphniKU'9  may  be  nccessary.  In  some  inslances  carcinoma  has  de- 
vclopcd upon  severa!  iinRers.  neccssitating  partial  or  complete  removal. 
As  previously  statcd  the  morLility  at  the  time  Coenen's  paper  was 
puhiishcd  was  14  per  cent.,  but  it  is  probably  highcr  than  this  for  many 
of  the  ca^'S  collcctcd  by  hira  had  been  observed  but  a  short  wliilc. 

Sarcoma. — Prìmary  sarcoma  of  the  sldn  is  excecdingly  rare  and  in 
some  cases  in  which  the  tumor  has  been  Ihought  to  originate  withìn 
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the  skin,  il  is  quite  probablc  that  ìt  dcvclopcd  primaiily  in  the  fasda 
and  ihcn  extcmicd  Lo  the  <kin.  The  li'sions  appear  a.s  tirm  nodules  or 
as  bluish  masses  of tcn  with  a dcprcsstrd  center  (Fig.  a6o) .  A  considerable 
area  of  skìn  may  be  involved.  Tlie  lension  re^embleii  in  uppcarance 
somi'what  a  kcloid.  Some  of  ihesc  lumors  are  probably  idcnlìcal  with 
what  were  formerly  called  recurrent  tibroìd  lumors. 

The  treatment  con*Ì3ts  in  removal  o(  the  tumor  with  a  widc  arca  of 
skin  surrounding  it.  In  some  o{  the  cascs,  howcvtr,  the  tumor  has 
recurred  rapidly  and  ìn  a  more  malignant  forni  after  (^xtirpatìon.  In 
thcsc  cases  it  ìs  probablc  that  the  incìsion  was  not  carricd  widc  cnough. 

Fasciai  Sarcomas. — Fasciai  sarcomas,  composed  of  small  round  or 
spindlf  l'flls,  art-  usually  very  malignant.     Il  is  dilìkull  to  detcrmine 


Flc,  J01-— Small  tound-ccll  fusrial  sHtronm  i>f  the  lianrì.  .VmpuUlioii  wai  ioiin  fnl 
lovrcd  by  symptoms  indicaiint;  inviilvrmrnt  ol  Ihr  liings.  A  p'nce  ot  titsue  wu  cx[iect<>r- 
aled  wbìch  rocml>lc[l  hi>lo!<iHÌi'i>lly  the  pfÌRiary  tumor.     [Bitoh.) 

the  frcqucncy  with  whìch  thcy  occur  in  the  upper  cxlrcmìty.  They 
forni  largc?  tumors  which  rapidly  invade  the  skin  ami  surroun<liiig  struc- 
tuTes.  Whcn  the  skin  bt-comi-a  involved  ulceraliun  occurs  and  linally 
largì-  fungus  masses  form  which  biccd  t-asìly.  Clioically  ihesc  growUts 
are  quite  vharacterìittic  and  few  dìfTicultìes  are  cncountcrcd  in  mak- 
in^  a  diagnosis  (Fig.  261).  In  doubtful  cascs  a  microtìcopic  examìna- 
tion  may  be  required.  Metastases  in  the  lungs  are  formed  carly  and 
3  careful  examinalion  of  the  thest  should  be  made  before  an  opcratton 
is  prrformcd. 

Io  the  treatment  of  these  tumors,  amputation  ìs  the  only  procc<Ìurc 
to  be  eonsidcrcd  and  this  should  be  made  above  the  poìnt  of  origin  of  the 
muRclcs  related  lo  the  tumor. 
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Sarcoma  is  the  most  common  primary  tumor  of  muscle.  but  tt  ìs 
relatively  rare.  Lort;ii2  in  1904  collecU'd  105  tasi's  of  primary  muscle 
sarcoma.  This  does  not  indicate  anything  regarding  the  numhcr  of 
cases.  for  probably  many  are  observed  and  are  not  regnrded  as  of  suffi- 
dent  interest  to  warrant  reportiiig. 

Primary  sarcomas  of  musclc  are  more  common  in  mcn  than  womcn. 
They  may  occur  al  any  age,  but  are  more  frequenlly  secn  in  the  young 
than  in  the  old.  Thcy  occur  cvcn  in  childrcn;  onc  has  bccn  roportcd 
in  a  child  10  nionlhs  old.  Of  the  loj  cases  collected  by  Lorenz,  a 
occurrcd  in  the  musculature  of  the  head,  a,;  in  that  of  the  neck  and 
trunk,  34  in  the  upper  extremity  and  41  in  the  lower.  The  muscles  of 
the  upper  extremity  alone  were  involved  in  22.  thoae  ot  the  thigh  in  ,S7- 
The  triccps  is  the  mu-stli;  of  the  upper  extremity  whìch  is  mosl  frcqucntly 
involved.     The  muscles  of  the  forearm  are  fourth  in  order  o(  frequcncy. 

Trauma  scems  lo  bc  an  eliological  factor  and  repcatcd  Iraumuta 
seems  less  of  a  factor  than  a  fùngle  rathcr  severe  trauma  frum  hlunt 
force. 

The  primary  muscle  sarcoma  may  bc  a  cirtiimscribcd  wcU-cncap- 
sulatcd  tumor  or  a  diffuse  inliltrating  grnwth.  Multiple  -larcomatous 
noduìcs  at  some  dislance  from  the  primary  grovflh  may  be  nolcd, 
espcdally  if  recurrence  has  takcn  place. 

Circumscribed  are  more  common  than  difTuse  infiltratìng  tumors. 
They  lie  eìthcr  in  the  subintance  of  the  muscie.  or  may  he  loosely  or 
firmly  altachcd  lo  the  fascia  surrouading  it.  so  that  in  some  instanccs  it 
is  difficult  to  say  whelher  we  ared«aling  wilh  a  tumor  which  has  been 
prìmarily  in  the  musclc  or  fascia. 

The  surface  of  the  growth  is  iisually  somcwhat  nodular.  The  dif- 
fuse intiltrating  growlh  appears  as  a  fusiform  ihìckeninf;  of  the  muscle 
rather  than  a  truc  tumor.  Ncarly  ali  varictics  of  consislcncy  are  mct 
with,  varying  fruni  the  almost  cheesy  tumor  to  the  hard,  librous  forìa. 
Degcncrati%*c  changcs  cnding  in  cj'st  formation  are  not  uncommon. 

Histologically  the  round  and  spìndle-cell  sarcomas  predominate 
(Fig.  362).  Combincd types  bave  bcen  described.  Giant-cell  sarcomas 
of  muscle  bave  also  been  described. 

Sarcomas  of  muscle  develop  insidiously.  On]y  whcn  the  muscles 
are  superiidal,  are  the  tumors  obscr\'cd  carly.  The  onsct  may  not  be 
30  insidious  if  a  rather  severe  trauma  has  immedìatcly  prcccdcd  the 
developmcnt  of  the  tumor.  If  the  tumor  has  foUowed  directly  upon  the 
iniur>',  it  may  be  difficult  to  diflerenliale  it  from  rayc^Us  cisificans. 
Evcn  without  a  prcceding  trauma  pain  which  is  usually  described  as 
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rheumatìc.  or  neuralgic,  may  be  present.  In  some  cases  of  cxtremcly 
malignant  tumors,  the  symptoras  may  be  very  acute  aad  simulate  an 
itilermusculiir  phlcgmon,  severe  pain,  fcvcr,  ccdcma,  etc,  cntering  into 
tbc  clinical  picture. 

The  cause  naturally  dcpcnds  upon  whcther  or  not  the  tumor  ìs 
encapsulated.  The  growth  appears  first  as  a  more  or  less  dccpiy  sìtu- 
ated  masswhich  asit  enlargesapproaches  tKe  surfacc.  the  aponeuro&is 
and  finally  the  slcin  being  involved.  In  the  cellular  spindle-cell  and 
round-ccll  sarcomas  the  aponeuroais  is  soon  ìntìUratcd  and  perforatcd; 
the  skio  is  iiext  a0cctcd  and  linally  the  jn'owth  ulccratcs;  us  the  growtJi 


FM.  3^1  — ^ndle-ccll  tncioma  ol  ilic  bcachialis  anticus.    ^Kultncr  iiikI  JLoNJ^b.) 

papproaches  the  ^in  theie  may  be  a  very  dccided  reaction,  reaembring  an 
inflammatory  process  and  Icading  to  considcmblc  coofu^ion  in  diagnosis. 
J'fQgnosìs.^The  musclc  sarcomas  as  far  a&  prognosis  is  concerncd 
are  most  unfavorable.  Landois,  in  the  Bre^Iau  clinic,  recently  examined 
lune  cases  vhich  had  been  operated  upon.  F<iur  of  ihesc  were  round- 
cell  sarcomas,  four  spindle-cell  sarcomas  and  one  a  myxosarcoma. 
Four  of  thcse  dicd  in  from  one  to  iwo  years  after  tlie  operalion.  Of  the 
five  who  are  living,  three  bave  had  recurrcnccs. 

Eariy  diagnosis  ìs  oftcn  difficult.     The  sarcoma  may  be  contused 
vrith  gummatous  myositis.    If  thcrc  Ìs  a  suspicion,  a  Wassermann  test 
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sfaoutd  be  made.  and  U  positive,  antisyphilitic  treatment  should  bc 
in&tituted,  but  the  patietit  shouid  be  kept  under  observation.  In  the 
begìnning  the  sarcoma  has  no  characterìslic  symptotn»  so  that  othcr 
errore  in  diagnosis  are  possiblc.  It  maybcconfuscd  vrithcchinncoccus. 
lipomaà  or  other  tumors.  The  diaguosìs  may  be  eapecìally  difEcult  if 
the  sarcoma  has  dcvcìopcd  vcry  rapidly  and  is  accompanicd  by  inflam- 
mator)'  symptoms.  If  myoftìtis  ossificans  develops,  a  dìflcrentìal  diag- 
nosis  may  be  dilììcult  because  of  the  X-ray  findings.  If  a  diagnosis 
cannot  bc  madc  clinically  a  piece  of  lìssuc  shouid  bc  rcmovcd  for  histo- 
ìogtcal  examiDaUon.  In  some  in»tances  of  very  rapidly  growing  sar- 
coma o(  musde,  it  may  bc  difficult  to  differcntiatc  bctwccn  a  sarcoma 
of  muscle  and  gratiuUtion  tìssue. 

If  the  growth  is  apparently  limited  to  the  musclc,  rcmoval  of  the 
entirc  muscle  shouUI  bc  attcm[)ted.  In  rapidly  growing  infiltr;iting 
sarcomas  amputatioa  is  indicated  as  wcll  as  in  these  cases  in  which  the 
tumor  has  recurrcd  rapidly  after  a  conser\-alive  procedure,  Naturally 
lung  or  othcr  diffuse  mctastases  are  contraindicadons  to  operaUon. 

Where  a  radiirai  operation  is  contraindicatcd,  Coley's  loxins  and 
the  X-ray  shouid  be  triiMl. 

Statistics  show  that  the  bones  of  the  upper  extremity  are  less  fre- 
quently  the  seat  of  sarcomatous  growthi^  than  are  thosc  of  the  lower. 
Statistics  publishcd  by  Ruckcrt  in  1904,  dcoling  with  221  caaes  of  sar- 
comas of  bone,  show  ihat  the  femur  was  affected  S7  times,  the  tibia  67, 
the  jaw  23,  the  bones  of  the  pelvi»  15,  the  humcrus  8,  the  ulna  5,  the 
ribs  4,  the  radius,  clavicle  and  vertebra  3  times  each,  the  frontal  bone, 
stetnum  and  oa  calda,  once  each.  Oross'  statistica,  publi-ìhed  some 
I  years  ago,  bascd  upon  a  study  of  165  cascs,  show  that  the  femur  was 
affected  67  times,  the  tibia  46,  the  bumerus  35,  the  fìbula  13,  the  ulna 
;,  the  radius  6,  ulna  and  radius  togcthec  once.  Othcr  stati&tìcs  deating 
with  bone  sarcomas,  such  as  those  of  Koch  and  Altschul  show  tliat 
the  different  bones  were  involved  in  about  the  order  of  frequency 
given  abovc.  The  humcrus  is  more  frequcntly  the  scat  of  malignant 
growths  than  are  the  other  bones  o(  the  upper  cxtiemity,  but  statistics 
dìfler  as  to  the  relative  frequency  with  whìch  the  radius  and  ulna  are 
ailcctcd.  The  lower  end  of  the  radius  is  one  of  the  favorite  sites  for 
the  development  of  centrai  giant-cell  sarcomas. 

Central  Giant-cell  Sarcomas.— The  upper  end  of  the  humcrus  and 
the  lower  end  of  the  radius  are  favorite  sites  for  the  development  of  tlicse 
rowths.  The  frequency  with  which  this  typc  of  tumor  occurs  in  the 
lowCT  end  of  the  radium  is  indicated  by  Bloodgood's  statistics,  for  among 
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18  cases  of  centrai  gianUcclI  sarcoma  obsvrvcd  by  him.  the  lower  end 
of  the  radiuH  was  affccted  10  Umes,  or  in  over  50  per  cent,  of  the  cftscs. 
BloodRood's  statistics  show  ihat  the  agcs  o(  the  paticnts  afiected 
with  gìant-cell  sarcoma  ranged  ali  the  way  from  10  lo  M  ycars.  Iq 
discu.wing  the  etiology  of  fibrous  osteiUs  it  was  statcd  that  IhU  dìseasc 


ri....i,  l  III  Hill  ;;i..iilnll  -.ArLi,n>:i  u[i[HT  >  :,lJ  hum<TOS.  Thu  diiTrrt  from  librout 
ottili)  ili  Iming  more  clu^ly  litnilrd  to  the  upjief  crwl  ol  the  «liall.  in  riiUiKinc  muri-  s>*tu- 
nielrlcally  bimI  in  lirini;  hrniisphrrical  imtrji^  oi  fusidimi.  ICiIcnuon  llirough  the  (hlnnnl 
cortei  <i(  boncinlo  turrounding  tÌMue*  alio  occurain  centrai  giiinc-ctU  far«tm».  {Pi<taiiitr.) 

was  ouMl  common  in  the  ygung,  84  |>or  ceni,  of  the  casca  occurrìng  be- 
twccn  the  fir^t  and  ihìrticth  years  of  ttfc.  Central  KÌant-ccU  :iHircoma 
is  rare  ìn  paticnts  under  jo  years  of  age.  The  male  sex  is  apparcntly 
more  commonly  alTected  than  the  femalc,  but  there  ìs  not  much 
difTerence. 
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In  many  cascs  thcrc  seems  lo  bc  a  direct  relationship  between  trauma 
and  the  dL-velopment  of  these  nevs-  growlhs.  Io  some  cascs  the  trauma 
has  been  quito  «levcre,  whilc  in  uLhvrs  it  has  been  so  slight  that  the  pa- 
licnt  attached  little  or  no  importancc  to  it.  The  trauma  m;iy  have 
been  forgottcn  until  called  IjO  mind  whìlt-  the  hiatory  is  bcing  takcn. 
Zicglcr,  in  1895,  statcd  unrcscrvedly  that  trauma  was  an  eliological 
factur  In  ihe  developm«nt  of  these  iiew  growths,  bclic\nng  that  the  nc- 
crosis  consecutive  to  the  injurj'  was  follovred  in  some  cases  by  an 
atypical  celi  proliferation  Icading  to  tuiiior  formiitinti. 


Fio.  i*4- — Early 


I  i;i.i.il 


.1   .rn  iii.i  i.f  LinL-r  r  nil  r.irlius.  [|i;v-tlopinf[  shortly  aìut 
■i  l.-.i.i'liiiU  Jnjury.     [/.*W(j.J 


The  symptoms  assonate*!  with  -iarcomas  of  the  upper  cxtrcmity 
prescnt  no  special  features.  Pain  is  usually  notcd  early.  It  varie&  in 
intensily.  It  maybfquite  severe,  but  in  the  slovrly  growing  tumors  the 
pain  is  more  apt  to  be  duU  and  boring  than  sharp.  Thcrc  is  more  or 
less  tenderne»*  over  the  bone  which  is  the  seat  of  the  new  growth. 
Expansiun  of  the  aiTecLcd  bone  takes  place  slowly  and  may  not  bc  noted 
(or  some  months  after  the  pain  begins.  When  the  tumor  haa  expanded 
the  bone  to  a  considerable  cxlcnt,  nulhing  but  a  thin  layer  of  the  cortex, 
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■often  of  egg-shell  thÌnnE;ss.  remains,  and  when  pdpatfd  .1  parchment< 
Uke  crackling  may  be  elicìted. 

In  making  h  difTcrctitial  dia^nosis  bctvccn  centrai  giant-ccU  sar-j 
coma»,  bone  cysts,  chronic  ostcomyelìUc  foct  and  perìostcal  sarcoma, 
the  X-ray  rtndcrs  invaluiible  scrvice.  A  dìagno&is  can,  I  bclìcvc,  he 
made in  nio»t  Cflses  upon  theX-ray  findlngs,  although  Bloodgood  state* 
that  the  shadow  cast  by  a  centrai  giant-cell  sarcoma  does  not  differ 
from  Uiat  of  fibrouiì  ostcilis.     In  a  gian(-cHl  sarcoma  the  shadow,  as  a 


TT 


FlC.  lój.^GiaDt-crl]  urroma  oi  i...,.  r .  i,.l  .r  la.iu.  X  rsy  pklurt  of  tumor  showing 
perfuralJoa  ol  curici  of  bone.  Tunwr  liaii  invudKd  Mine  vt  tfac  tolt  tiuue  nccr^MUlinK 
ranovsl  of  some  of  the  citeMor  tcridont.     (Phtmiiief.) 

rulc,  does  nut  cxtend  as  far  into  ihe  shaft  as  in  fibrous  osteitìs.     The] 
shadow  ends  more  abruptìy  and  is  more  cìrcurnscribcd.     The  part  in-> 
volved  becomes  more  expanded  and  the  shadow  ìs  hemispherìcal  ratherj 
thai)  fuMform  ss  it  is  in  fibrous  osteitìs  (Figs.  263  and  264).    TrabecuUe 
are  (ound  scparating  diffcrcnt  parts  of  the  shadow  as  in  fibrous  ostcilìa. 
Extcnsion  through  the  Ihinned  corlical  boat,  perforatìon  or  involvement 
of  the  epiphyseal  cartilagc  ìndicates  the  sarcomatous  nature  of  t  < 
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lesìon.     Therc  are   nialignant  typcs  o(  giant-ccU  sarcoma  bui  theseJ 
cnlargc  asymmetrically  un<l  rapidly  destroy  the  cortical  bone,  invading' 
soft  tissues  and  rcsulling  in  pathological  fracture  (Fig.  265,  a66.  267). 
There  is  usually  no  difliculty  in  difTcrentìating  by  X-ray-;  findinijs 
pcrioslcal    sarcomas,    clironic    pyogeiiic    and    tubcrculous    bctwccn 
osteotnyclitis. 

It  ìs  important  for  the  surgeon  lo  be  able  to  recognìzc  a  centrali 
giant-eell  sarcoma  by  the  gross  appcarancc  ai  ihe  lissue.  The  tiisuei 
corapo-iinK  such  a  sarcoma  is  friable  and  although  X-ray  findingsi 
would  indicate  thal  bony  irabecula  occur  betweeo  different  parls  of  IheJ 
tumor,  the  tissuc  can  usually  bc  brokcn  up  into  small  bìLs  by  the  finger. 


^Si 


È 


FtO-   )6S. — Sectioa  af  n  I 


ll-.rit 


imi,      IPkemiatT.) 


It  ia  often  difficult  lo  remove  the  tìssue  from  tht  thinned  corticnl  bone" 
surroundìng  it  bccsuse  il  breaks  up  so  casily.  The  tissue  is  usually 
vcry  vascular,  rcscml)litig  somewhat  in  appcarancc  currunt  jcUy. 
White  areas  tnay  bc  intcrminglcd  with  rcd.  In  some  cases  o{>eratcd 
on  by  mL-,  arca!>  compo^ed  of  red  ti^suv  bave  bern  intcrtninglcd  with 
areas  of  wbìte  tìssue  of  firmcr  consìstcncy,  vhich  rcscmhle  vcry  closely 
the  tissue  removed  from  cases  of  librous  osteiti^. 

Central  giant-cell  sarcomas  difler  from  other  aarcomas  of  bone  saJ 
far  as  Lhc  prognosis  is  concvracd.  So  long  as  Ihcy  are  surroundcd  byl 
a  boDy  capsule  they  rorely  form  metastases.    They  first  assume  malig- 
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laraclerislìcs  after  perfnrjitinn  ni  ihe  haay  capsule,  and  eveo  after 
las  occurred  locai  opcrations  havc  rcsultcd  in  permanerli  cures. 
The  favoniblc  rcsulls  which  may  he  obtaineil  in  case»  ot  centrai  giant- 
cell  sarcoma  is  indicate*!  by  Bloodgood's  statistics.  Ali  of  the  18  cases 
of  giant-cfll  sarcoma  obst-rvi-d  or  rcported  Tjv  hìm  have  remaincd  wcU 
and  in  many  of  thesc  conscr\'ative  opcrations  werc  pcrformed,  That 
favorable  resuits  may  be  obtained  by  conservative  operation,  even  after 
the  groivth  has  brokun  through  the  thinned  cortical  bone  and  invadcd 
the  soft  tissue,  ìs  indicated  by  a  case  opcratcd  upon  by  Ilalstcd.  Hai- 
stcd  resectfd  ihc  lowcr  ends  of  llie  radius  aiid  ulna  tor  a  pulsa ting  tumor 
surrounHing  the  lattcr.  The  tìssuc  removcti  had  the  characteristic 
appearance  of  a  giant-cell  ncoplasm.  In  this  case  Bliwidguod  demon- 
strated  microiscopically  that  the  zone  of  unìnvolved  muscle  rcmovcd 
beyond  the  tumor  was  so  narrow  that  ali  of  it,  couid  l)c  seen  in  one  field 
under  the  low  power  of  the  mÌcro8coi)«.  Tliis  paiienl  remaincd  well  1 2 
ycars  after  the  operation  and  died  of  some  oihcr  discasc. 

As  these  tumors  are  in  the  majority  ol  case»  clinicalty  bcnign.  form- 
injt  metastasi  late  or  not  at  ali,  consen-ative  treatment  is  indicaled 
cvcn  in  advancfd  cases,  Curcttagc  is  the  operation  of  choice.  for  the 
risk  of  metaatasis  is  apparently  not  increased  by  such  an  operation, 
and  bcsidcs  the  articular  ends  of  the  boncs  are  spared.  This  i*  an  im- 
portant  consideration  in  view  of  the  (act  that  thcse  tumors  are  most 
common  in  the  lowcr  end  o(  the  radius  and  the  upper  end  of  the  hu- 
merus,  oflen  encroaihing  upon  the  articular  cartilage. 

Beforc  curetting  away  the  tumor  mass,  an  artìficial  ischemia  should 
bc  produccri.  A  pìcce  of  the  Ihìnncd  cortes  of  bone  overlying  the  tumor 
is  chiselled  away  and  the  exposcd  (umor  mass  is  rcmovcd  with  a 
curette.  The  mass  should  alt  bc  rcnioved  down  lo  the  thin  layer  of 
cortical  bone.  The  ca\'ity  ìs  then  carbolized.  The  carbolic  acid  ìs 
neutralized  with  alcohnl,  some  of  which  ìs  left  in  the  cavity  and  iRniled 
with  the  taulery.  The  actua!  cautery  is  thcn  appUed  to  the  walls  of  the 
cavity.  The  constrictor  should  thcn  bc  rcmovcd.  In  many  cases  one 
or  more  large  spurting  ve^sel*  will  be  found  in  the  waìU  of  the  ca\'ity. 
Il  Hcmorrhagc  from  thcse  may  he  controlied  with  Ilorsley's  wax. 

In  cases  in  which  the  tumor  ìs  small  the  cavity  may  be  fdled  with 
Beck"s  paste  or  a  MosetiR-MoorhotT  plufi.  Il  the  cavily  ìs  largc  a  bone 
graft  may  bc  insertc<l  for  this  hHStcns  bone  repair  and  at  the  same  timc 
preserves  the  coiilour  of  the  bone  and  the  articular  surfaces.  If 
cuTTcttage  cannot  be  attcmptcd  becausc  of  the  extent  of  the  tumor, 
reseclion,  (ollowcd  by  bone  transplantation  is  indicated.     Invasion  of 


the  soft  lisiìucs  is  no  contrainciìcation  to  rcscctìon,  providcd  that  re- 
moval  of  the  soft  lis«ue,  with  cxtirpation  of  the  tumor  growth,  is  pos- 
Mble.  If  the  tumor  is  vcr>'  largc  and  tlic  adjaccnt  soft  tissues  and 
neighboring  joint  involved,  amputation  may  bc  rcquircd,  but  the  ampu- 
tation  Qiay  be  carrìed  ctosc  to  the  ùie  uì  the  tumor.  I  bave  amputatcd 
tor  recurrcntc  after  curettagc.  withtn  J-'i  in-  o^  the  tumor  and  the  patient 
hasrcmaìned  well  forabout  Éveyears.     Many  ^milar  case»  are  rccordcd 


Fio.  IÌ9. — Cboadro  sarcoma  ot  (he  upper  « nd  ol  th«  tiumcriu. 

not  differ  (rom  sarcomas  developing  from  the  periosteum  in  other  parts. 
The  rH|>i(Uy  growing  lumors  may  be  uccora panimi  by  (cvcr.  and  I  have 
rcccntly  opcratcd  upoa  a  patient  with  a  sarcuma  of  the  humcrus  which 
closely  resembU'd  In  its  symptoma  an  osteomyelilis. 

The  X<ray  enablc!^  onc  to  make  a  positive  diagnosis  in  most  cascs  as 


the  findings  are  usually  quile  rharacterisLic.  In  the  tumor  dcveloping 
from  the  librous  layer  o(  the  pcriostcum.  Ihc  cortical  bone  is  usually 
croilcd,  ihe  bone  sccms  to  bave  mcllwl  away,  and  there  are  no  evtdences 
i]f  prolifcration.  The  outtìne  of  the  tumor  can  usually  bc  traccd.  This 
X-ray  nppearance  of  pcrìostcal  sarcoma  is  well  inriicated  in  Fig.  369. 
The  osjiifying  forms  are  characterized  by  irregular  deposits  of  bone, 
assodateci  with  more  or  Icss  definite  changcs  in  the  cortical  bone. 

Chondrosarcomas  octur  must  frequciitly  in  the  ujjpcr  cjtttcmity  of 
llie  humcrus  (Fig.  370)  and  probably  next  mosl  frcqucntly  in  the  pha- 
langcft  and  melacarpul  bones.  Their  malìgnancy  is  not  grcat.  The 
clinical  eourse  is  rclativcly  long  and  the  prognosU,  even  after  conaen'- 
ativc  opcraiitins  is  good. 

Bone  Aneurism.— This  lerm  is  applied  to  certaiQobscurc,pulsating. 
markedly  hcmorrhagic  tumors  of  bone.  Thcse  tumore  may  prcscnt 
cerlain  of  the  dlnical  (eaturcs  assotialed  wìth  aneurisms.  in  that  they 
may  bave  a  distinct  pulsation,  but  in  the  mechanìsm  of  developraent 
and  etiology  they  bave  nothing  in  common  wilh  aneurisms.  Gaylord, 
in  1905,  coilectcd  nìne  cascs  of  so-called  bone  aneurism  and  but  one  of 
tbese  occurred  in  the  humerus.  He  suggested  that  lumors  of  this  type 
might  propcrly  be  callc<l  pulsating  sarcomatouà  hcmatoraas  of  bone. 
Most  of  thcse  tumore  are  vcry  malignant  spindle-  or  round-cell  sarco- 
ma*, whieh  are  exccedìngly  vascular  and  into  which  hemorrhagcs  have 
occurred.  They  shouid  bc  ireated  as  are  the  more  maìignant  t>pes  of 
bone  sarcomata. 

Kmac  has  delcrmincd  by  examiiiing  li^ues  removed  at  operatìon  in 
ihe  trcalriiriit  of  ostcosartoraas.  that  tht  sarcoma  cells  early  extend 
along  thi-  blood-vesscis  of  the  muscle?^.  Aa  early  operaLion  shouid, 
thcrcfore,  be  performed  to  prevent  this  extcnsion  and  the  muscles  at- 
taclictl  lo  the  bone  invulvetl  shouid  be  removed  even  to  or  abovc  their 
point!»  of  origin .  that  mcans  usually  an  amputation  above  the  adjaccnt 
joint,  In  >arfomas  involving  the  liones  of  the  forearm  (the  perioslcal 
typea  o(  sarcoma  are  under  discussiun)  an  amputation  through  the  arm  ìs 
bidicatcd,  and  in  tumor»  involving  the  humcrus  an  inleracapulo-thor- 
acic  amputation  shouid  bc  performed. 

In  cases  in  which  an  carly  diagnosis  is  possible.  resection  follovred  by 
bone  lrun>plantalion  might  he  attcmpled,  for  Mikulicz  and  Haberer 
bave  ahown  thnt  the  results  obtaìned  by  amputation  du  not  differ 
matcrially  (rom  thi»r  followìni;  rcsitiion  in  ca&es  whi-re  a  fairly  early 
diagna(ti>  ìm»  bccn  piis«Ìhlc.  Ri-inhardt  estìmatcs  that  thcrc  are  but 
18  per  eent.  of  permnnent  rurcs  followìng  opcrations  for  malignant 
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tiunors  ariang  from  bone.  The  centrai  giant-cell  sarcomas  are  not 
usually  cotìsiilered  in  thtse  statislics,  (or,  as  has  bee»  prcviausly  i^tatctl, 
the  prognosU  after  operation  upoa  these  tumors  is  good,  even  whea 
vcry  conservative  operations  have  becn  performed. 

The  statistics  following  ìaterscapulo-thoradc  amputation  show  that 
the  immediate  morlality  is  not  high.  Berger,  in  1905,  collectcd  statis- 
tics dcaling  wìth  129  amputations  of  this  type.  Sixty-four  of  these  had 
beeti  periormed  for  malignant  tumora  of  the  upper  end  of  the  humerus. 
Two  oi  thcsc  paticnts  dicd,  giving  a  mortalìty  of  3.12  per  cent,  for  Ihis 
operation.  The  tumor  recurred  or  the  patient  succumbed  to  metas- 
tases  after  a  few  months  in  48.38  per  cent,  of  the  cases,  while  38.70  per 
cent,  of  the  cases  survived  some  lime  or  coiild  not  he  traced.  As  many 
of  the  patietits  couid  noi  be  traced.  the  aumber  wbicU  reraained  well  any 
length  of  lime  foUowìng  the  operation  was  considcrably  rcduccd. 


W*.  1^* 


Via.  J71, — Cinglion.     {£h  QiitrvaÌH.) 

Gangllon.^A  ganglion  is  a  cystic  formatìon  whìch  occurs  in  the 
capsula!  ligament  in  the  dorsal  surfacc  of  the  wrisl-joint.  The  etiology 
is  not  known,  but  they  are  suppostd  to  foUow  ritraine  and  injurivs  about 
the  wrìst  and  are  quitc  common  in  piano  players.  At  one  timc  they 
wcre  supposed  to  be  hcrnìas  of  the  synovìal  sheaths  of  the  extensor 
tendons.  This  cxptanation  was  first  suggcsted  by  Gosselin.  The  gang- 
lia  on  the  dorsal  surface  usually  are  found  in  the  depression  between  the 
tendons  of  the  extensor  carpì  radialis  brevis  and  the  extenKor  indicis. 
Ganglia  are  Icss  common  on  the  volar  surfacc,  but  when  found  bere  they 
usually  ite  beneatli  the  radiai  artery  beside  the  tendon  of  the  flcxor  carpi 
ladialis. 

Parkson  and  Riedel  have  shown  that  these  cysts  dcvelop  within  the 
capsular  ligament  of  the  wrtst-joìnt  and  not  in  tlie  lìheath.  They  are  the 
result  of  degenerative  changcs  in  the  capsuiar  and  paraarticular  tissuca, 
U  a  result  of  which  a  gelatinous  substunce,  the  contents  of  the  cyst, 
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develops.  An  obliterating  endartcriiis  of  iraumatic  origin  is  probably 
the  cause  of  the  nuLrttionat  rtlsturbanccs  which  precede  the  degenera- 
tive changes.  At  first  sevcral  small  cysts  are  formcd  whìch  latcr  unite 
and  forni  a  Urger  one.  Sìmìlar  changes  occur  in  the  fatty  and  conncc- 
tive  ti»3Ue  surrnundin;;  a  bunia  which  h  chronically  intlamcd.  Ganglia 
frcqucntly  communicale  with  the  wrisl-joint.  They  may  be  unaccora- 
panied  by  symptoms.  Weakness  of  the  wrist.  and  in  some  instances 
quite  severe  neuralgia  pains  are  often  associated  with  them.  They  are 
so  charactcristic  in  apptarance  thal  thcrc  is  no  dilliculty  in  making  a 
dìagno&is  (Fig.  271]. 

Injcctios  of  the  cyst  with  iodinc  or  carbolic  acid  ìs  an  unccrtain 
procedure  and  shoulH  be  abandoned.  The  cyst  may  be  ruplured  by 
pressure  o!  the  thumbs  or  by  a  blow  with  a  wooden  hammer  or  hook. 
Rccurrcnccs  are  common  after  this  mcthod  of  treatment. 

H  removal  iaaltcmptcd  theatrictest  asepsis  should  be  observed  aal 
they  may  communicate  with  the  cavity  of  the  joint.     They  may  bc 
readily  removcd  under  locai  amesthesia.     The  dissection  should  be 
clcan,  so  that  none  of  the  compartments  of  the  cyst  may  be  ovcriookcd. 
For  this  reason  the  operation  would  be  pcrformed  under  locai  ischemia. 


SECTION  V 

DEFORMITIES  AND  PARALYSES  OF  THE  UPPER 
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By 

E.  H.  BRADFORD,  M.D,,  F^.CS. 

AXD  HiS  XìSOCÌATt, 

ROBHRT  SOUrrFR.  A,B..  M.D.,  F.S.C.S. 


PARALYSES  OF  THE  UPPER  EXTREMITY 

These  can  be  separate*!  ìnto  three  groups,  according  lo  their  origin: 

I.  Thosc  rcsulting  from  poliomyelitis. 

II.  Those  due  to  cerebral  parai>'si.i- 

III.  Those  due  to  trauma,  iacluding  injuries  at  birth  (ischxmìc 
palsy,  Volkmann's  paralysis). 

As  the  pathotogical  nature  of  the  paralysia  in  the  upper  cxtrcrnity 
induced  by  poliomycliiis  ttsembles  ihal  clscwhcrc  ìts  discuasion  wjl]  not 
be  included  bere.  The  afTection  h,  however,  modì^ed  to  an  extent  in 
tts  eficct  by  the  anatomical  and  functional  conditìons  of  the  upper 
extremity. 

In  the  early  stage  foUowing  Uie  attack,  the  arm  is  helpicss  but  as  a 
mie  Ì5  frcc  from  pain.  Graduai  recovery  of  power  is  ftrst  seen  in 
movement  of  the  fingers,  iwith  a  slow  recovery,  in  the  majority  of  cases, 
of  the  othcr  musclcs  exccpt  the  dcltoid,  which  in  almost  ali  severe 
attacks  witb  delayed  tmprovement,  remains  paralyxed  pcrmancntly; 
the  Constant  drag  of  the  weight  of  the  arni  hanging  upon  the  deltcid, 
apparcntly  im])airing  its  rctupcralivc  power. 

In  many  instances  an  actual  recovery  frum  the  motor  paJ&y  takes 
place  in  ali  the  musclcs  of  the  ann  vxcept  the  dcltoìd,  but  the  disability 
resuUing  (rom  the  deltoid  paralysis  produces  a  partisi  muscular  wcak- 
ness  of  the  arm  due  to  limited  use.  In  some  inslances  an  arrest  of 
growth  takcs  place  with  the  rcsult  that  the  affcctcd  arra  is  shorter  ihan 
the  olher  (Fig.  272).    This  arrest  is  not  seen  in  milder  cascs  with  early 
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complete  or  ncarty  complete  recovery  but  may  be  seca  ìn  the  more 
Mvere  cuci.  U  result:s  either  from  the  disu^c  or  partial  dìsuse  of  the 
mrm  or  u  ■  con&equencc  of  the  origina)  deslnicUon  of  the  nervc  center» 
o(  the  opinai  cord  which.  as  in  the  lowcr  cxtremity,  caiLwsshortening 
from  timited  RrowLh  of  the  long  bones.  Thìs  arrcst  or  limitation  must 
bc  o(  a  tcmporary  charactcr.  ns  the  rwulling  shorteriing,  cvcn  when 


J i». 


l '<i) io inj  eliti»  o(  «rm  and  (oreaim. 


Ih«  tiii||lind  Hiliuk  dcvcloped  ìn  early  childhood,  isnever  great.  The 
Uli^liuilliiii  In  Iciiglh  of  Ihe  limbìs  general  undnutconlìnedto  the  upper 
ftt^l  Itini't  tiriit  illuni';  it  afTccis  the  band  also. 

Ali^liliy  «Iway»  n»ulis  in  the  affectnt  musclcs  (Fig.  373).  Bcsides 
\^9  *U\>\i\\y  whlth  i^  dlrccily  proportioned  to  ihc  extent  of  nen-c-ccll 
^ktiUi  U^'tt  In  itti'  Kpiiiul  cord,  there  is  addcd  that  due  to  disuse  ajid 
\'«  <>Uiit)|    \*^  Fig.  374).     The  surface  temperature  Ì8  always 
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Not  uncommonly  the  muscles  originally  attacked  recover  function 
as  tbc  upper  extrcmìty  is  not  for  wcìght  bcaring. 

Spastìc  Paralysis  of  the  Upper  Extremity. — This  term  is  applted  lo  a 
condition  of  diaabiUty  of  the  upper  «xtreraìty  charactcrizcd  by  a  spastìc 
condition  of  certain  muscles,  the  resutt  of  lesion  of  the  cortìcal  substance 
of  tlic  brain  and  not,  ai*  in  poliomj'elilis.  f rem  the  ilcstrucUon  of  the  nerve 


Ito.  J7J- — rollo Kij' eli lis  vi  lingcrs,  /i>r«arm,  arni  and  shouldcr. 


cclls  of  the  anterìor  portions  of  the  cord.  The  muscles  are  nevcr  flaccid, 
but  although  orìginally  in  Constant  spasm  and  not  paralyzed  they  may 
in  lime  undergo  the  structural  changcft  of  fibraus  degeneration;  in 
cbìldrcD  they  are  of  aormal  muscxitar  fìbcr  but  under  a  condition  of 
hypcrtonicity,  overpowcring  the  opposing  muscles  which  may  in  turn 
bt-comc  wcakened  by  ovcr-strctthing.  Thìs  ccrcbral  paralysU  ìs  usually 
not  limited  to  the  upper  extremity  but  also  involves  the  lower  extrem* 
ity  or  cxtrcmitics.    In  some  cases.  howcver,  the  condition  is  limited  to 
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a  few  muscles  of  the  upper  extreniity,  disabling  the  patient  because  of 
inability  lo  use  ihc  arm  frccly,  As  ihc  troublc  is  congcmial  llie  symp- 
toms  are  seen  in  infancy.  In  the  more  exten^ive  cases  thcre  may  bc 
athctosis  and  impairment  o(  intelligence. 

A  condition  of  spasile  iKiralysis  of  Ihe  upper  extremity  is  also  seen 
after  diflicult  bìrtli  and  forceps  delivery,  where  the  head  lias  been  injured 
or  Ihe  arm  forcibly  pullcd  upon.  cauMnginjur)'  lo  the  cortical  suljslance 
or  to  the  brachisi  plexus  (Fìg.  275).     Pott's  disease  may  also  be  a  cause 
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of  spaslic  paralysis.  It  is  not  possible  in  some  cases  to  di^^Lingut&h 
bctwccn  localLscd  ccrcbral  paralysis  and  the  pure  typc  of  obstctrical 
paraly&is  and  for  purpo^cs  of  early  treatment  ihis  Ls  noi  always  neces- 
sary.  It  is  simply  important  to  detcrmine  that  the  condition  of  the 
ufTectcd  muscles  is  one  uf  cuntrnclure  aDcl  not  oi  llaccidity.  Later, 
inuRclc  training  may  be  carricd  on  ro  as  to  weakcn  the  contracted 
muscles  to  such  a  degree  that  some  use  can  be  made  of  the  limb  by 
overcoming  or  diminishing  the  contraction  whicti  furnished  the  chief 
■obstacle  to  functìon. 

Mervc  anastomosìs  or  ncrve  gratlìng  has  not  as  yet  provcd  itsell  a 
procedure  of  valuc  in  iipastic  paralysis  of  the  upper  extrcmity. 

Induced  paralysis  of  the  aen-e  supply  of  the  contracted  muscles 
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has,  however,  been  of  some  service  but  while  injecUons  of  aicohoi  into 
ihc  ncrvc  trunk»  has  bccn  of  use  in  thclowcrcxtrcmityiUvatueis  much 
Jess  in  the  arni.  Lamiaectomy  wiLh  sectioit  of  the  ner\-c  roots,  ìs  too 
(iangcrous  a  procedure  to  he  u&cd  in  brachìal  paralyiùs.  The  surgeon  ts, 
therefore,  left  lo  consiWer  niyofomy,  myotenototny. 


Fic,  31$. — Obttelrìcal  paraljiìs. 


These  proccdurcs  will  be  found  of  much  scrvicc  in  ali  cases  except 
wherc  at  Lhc  clbow  thcre  is  a  partially  flcxed  position.  A  spasmodic 
contratture  of  the  bìceps  alone  i»  scldom  obscrvccl.  The  cnndìtion  is 
usually  due  to  the  greater  strength  of  the  biceps  or  ìts  mechanical  ad- 
vantagc,  antl  may  be  overcomc,  as  far  as  that  ìs  de&irablc.  or  by  othcr 
means  than  tenotomy.  Spasmodic  contracturc  of  the  deltoid  appar- 
ently  docs  not  occur,  perhaps  because  sudi  spasm  is  overcome  by  the 
dragging  weight  of  the  arm.    Trìceps  spasm  is  seldom  marked.    ThU 
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may  bc  cxplained  by  the  Constant  attempi  to  correct  a  stiffened  elbow 
by  the  aid  of  the  other  arm. 

In  the  forcarm  the  usuai  spasmodic  position  i&  Uiat  of  pronatìoa, 
cither  complete  or  partial,  with  great  difiiculty  in  supination. 

At  the  wrist,  iho  Umb  is  heW  in  a  position  of  flcxiun  (Fìg.  276). 
The  fingers  are  senii-flexed  bui  are  capable  of  extension  if  the  wrist 

is  stronfily  flexcd.  If  the  band  is  cxtcnded 
the  fingers  immedlately  become  tlexed,  ihis 
being  due  to  a  &hortenÌDg  of  the  flexors  of 
the  fingers.  Tberc  may,  howcvcr,  bc  an  ir- 
regularity  in  tbese  contractures  of*  ihe  fin- 
gers. some  digÌLs  bcing  more  aScctcd  than 
others.  In  some  ìnstances  the  first  two 
phalanges  may  he  straight  while  Uie  ter- 
minal [ihalanx  is  flexcd.  The  ihumb  is  ad* 
duclcd  and  flcxed..  In  many  inatances  the&e 
posìtions  of  dcformity  are  not  Constant  but 
ire  developed  when  aijy  attempi  is  made  to 
u^e  the  arm  or  when  the  patient  is  under  any 
nervoiis  excitement,  the  limb  being  ihus 
rendered  praclically  useless.  The  musdes 
may  bccorac  rclaxcd  at  timcs  and  tbc  limb 
rest  il)  a  comparatìvely  nornial  posìtion,  the 
deformity  rcappearing  oa  any  attempi  at  ex- 
ertion.  The  patient  may  be  able  to  open 
the  contracted  fingers  by  the  aid  of  the 
olhtT  hand  and  inscrt  a  light  ìmplemcnt, 
spoon,  knJfe  or  fork,  which  cau  be  held  vntli 
difficuUy,  but  accurate  control  of  such  an 
implement  13  not  po^ble. 

A  amilar  condition  is  somelìmcs  scen 
in  the  upper  arm  in  adults  recoverìng  fron:i 
an  apoplectic  sliock. 
Tbc  treatment  of  ihcsc  dcfarniitJcs  of  the  upper  cxtremity  dcpcads 
uiKpn  the  age  of  the  patient,  the  extent  and  àie  of  the  dìsabilìty.  The 
condition  being  primarily  onc  not  of  paralysis  but  of  unbalanccd  mus- 
cular  tonicity.  the  treatment  consists  in  an  attempi  lo  lestore  the  muscu- 
lar  balance  cither  by  weakening  the  over-tense  mu-icles  or  by  strength* 
ening  tbe  ovcr-powcrcd  musclc.  Whcrc  no  ccrcbral  ìrritation  exists 
and  no  muscular  degeneratìon  bas  taken  place,  improvement  cao  ht 
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gaìncd  in  the  mildcr  cases  by  training  in  mu3cular  coOrdinalion.  Sìmple 
exercìscs,  i.e.,  the  roHingor  the  handlìngof  dumb-bdis,  thcsymmctrical 
use  of  wands  or  bars,  persistently  and  sensibly  carried  o«t  vrill  develop 
improveduseof  thehandandarm,  thechild  bcìng  traincd  with  diffcrent 
and  &low  motions  sudi  as  a  new-horn  infant  leams  with  comparative  ra- 
pidity.  The  araount  of  progress  depends  not  only  upon  the  will  power 
of  the  cliild  but  also  upon  the  dilìiculty  in  ovcrcoming  the  obstaclc  of 
Constant  muscular  spasm  in  certain  groups  of  muscles.  As  far  as  Ì3 
practicabi*  such  cxercises  should  bc  cmploycd  bs  wìU  dcvcIop  the 
strctchfid  musdes.  Mechanical  devices  can  be  used  for  such  exercises, 
the  arm  being  so  supported  that  further  contracture  is  checked  while 
motion  in  the  direction  which  corrects  the  deformity  is  possiblc  or  aidcd. 
SplinU  (or  overconiing  the  deformity  by  a  stretching  force,  such  as  are 
often  useful  in  the  dctormitics  of  poUomyclìtis,  are  of  but  little  use 
in  thcsc  spastic  deformìties.  Where  muscle  training  or  education  in 
cotìrdination  fails,  the  surgeon  wiil  bc  ablc  to  givc  benefit  by  wcakenìng 
the  ovcr-slrong  muscles  dther  temporarily  or  permanently.  In  the 
6rst  instance  the  object  is  to  make  proper  muscle  training  possible,  in 
the  last  to  overcorae  an  obstaclc  to  proper  muscular  function.  Whcrc 
impaired  intelligence  exists,  the  reJ5uIts  of  treatment  are  not  satis- 
factory.  Myotoray  is  easily  pcrformcd  whcn  the  pcctoral  muscle  is  the 
onc  to  bc  attacked.  The  patient  is  placed  fiat  upon  the  operating  table. 
The  arm  ìs  strongly  extended  and  soniewhat  raìsed.  An  incision 
through  the  skin  is  made  over  the  lowcr  bordcr  of  the  farge  pcctoral 
Diusclc  and  this  muscle  Is  cut  acroàs  near  its  insertion  in  the  humerus. 
The  divisìon  should  be  free,  permilting,  as  in  myotomy  of  the  stcrno- 
cleidomastoid  in  torticollis,  a  thorough  gaping  of  the  divided  muscle. 
The  free  incision  ìnto  the  muscle  and  muscle  tendon  can  be  made  readily 
and  without  danger  if  a  director  is  pasiwd  completcly  under  the  muscle 
so  as  to  protect  the  axillary  vessels.  The  skin  wound  is  closed  and  heal- 
ing  of  the  gap  in  the  muscle  through.  blood  dot  is  to  be  expcctcd.  The 
arm  during  the  healing  period  is  to  he  kept  stretched  to  prevent  le- 
contraction  of  the  healed  muscle  and  to  promote  lengthcning  of  the 
£hortcnc<l  muscle.  No  fear  of  destruction  of  the  function  of  the  muscle 
ncod  be  entertained,  a  return  of  the  previous  condition  of  contracture 
being  the  chicf  rcsult  to  bc  avcrted.  The  treatment  Is  to  conclude  with 
daily  systematic  exercises,  continued  for  months  after  thorough  healing 
of  the  incision.  Conlracturc  of  the  biceps  may  bc  treated  in  a  similar 
way  by  muscular  lengthcning  through  myotomy,  the  division  being 
made  near  the  lower  ìnsertion  of  the  biceps. 
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Contractioii  or  Constant  flexed  po^tion  o(  the  wrìst  and  band  may  be 
treatcd  by  musdc  or  tcndon  Icngthcoìng.  The  writcr  prcfcrs  tnuscic 
lengthening  through  a  long  mediati  incision  in  the  forearm  with  cross 
divUion  (if  the  ìnlramuscular  tendinous  fibers  in  the  bellies  of  the  Sexor 
groups  of  muscl.'s,  combincd  with  forcìble  strctching  or  tcarìng  of  the 
musclc  tissue.  The  hand  aad  fiagers  are  io  bc  kepi  in  aa  over-exteaded 
po^tion  durìng  the  hcaling  process.  It  is  esscntial  that  over-corrcction 
beobtained  and  thus  a  free  diWsion  of  ali  contracled  tendinous  tissues 
or  lemlons  should  bc  Diade.  Where  this  dìviMon  h  accompUshcd  at  a 
distance  from  the  tcndon  shcalhs  and  froni  the  tcndons  propcr,  therc  Ì& 
Icss  danger  of  a  permaneiit  impairment  ol  the  (unciion  ai  the  fingerà. 

Musclc  and  tendon  iransferencc  of  the  stro^ng  into  tbc  wcakcr,  of 
benefit  in  the  paralyses  of  the  foot  and  leg,  ìa  uf  Icss  advantage  in  con- 
tracture  of  the  hond,  but  an  cxoeption  to  this  statement  is  to  be  made 
in  the  case  of  the  pnination  deforrnity  of  the  forearm  due  to  contracture 
gf  the  pronator  radii  tcres.  Mr.  Tubby's  operalion  of  musclc  transfer- 
eoce.  if  followcd  l)y  systcmatic  after- treatment,  is  capablc  of  giving  sat- 
isfactory  resulta. 

The  musclc  tiansfcrcnce  tnay  bc  accorapli^hcd  by  scparating  the 
tendon  with  its  perìofitcal  attachmcnt  from  the  radius,  passing  the  mo- 
bilÌ2cd  tendon  througb  the  interosseous  membrane  dose  to  the  radius 
and  reinscrting  it  nn  the  outer  side  of  the  radius,  if  posdble  at  the  site 
«f  in  furmcr  inscrlion. 

The  writcr  bas  tound  it  'advontagcous  to  IcngthcQ  the  pronator  by 
means  of  siile  strands  quiitcd  into  it  und  secured  by  being  passed 
through  a  holc  drìllcd  in  the  bone  from  the  outiidc  inward. 

Tenotomy  of  the  finger  tcndons  and  myolenotomy  of  the  adductor 
muscles  of  the  thumb  may  be  needed.  but  bere  evcn  more  than  elsewhere 
in  muscle  and  tendon  (ransfcrcnce,  the  surgcon  shouid  cndcavor  to 
atlain  over-correction  with  the  Icast  possible  amount  of  dissection, 
bccausc  scar  tìssuc  ìmpcdes  the  rcestabtiàhment  of  the  delicate function 
o(  finger  movements. 

Isduemic  Paralysis  of  the  Arm. — Volkmann's  Pamtytis. — Thia  af- 
(cction  is  charactcrì/cil  by  a  diminulion  or  loss  of  function  iti  the  fore- 
arm and  hand  due  to  tìbrous  degeneraiion  of  the  forearm  muscle:!.  The 
cause  of  the  dcgcncration  is  prolongcd  ana:mia  of  the  arm  usually  from 
ihc  l(ia  tight  application  of  bandages  for  the  retentiun  of  splints  in  elbow 
fractures.  In  some  instanccs  the  condìlìon  seems  to  he  the  result  of 
Injury  su^ttained  by  the  muscles  at  the  tìme  of  the  originai  trauma. 
i>ccaiÌonally  improvcmcnt  may  follow  such  murtclc  and  tendon  length- 
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rning  as  Ls  uscful  in  othcr  muscuiar  contractwrcs  of  the  forcami  but 
wbcre  dcgeneiatioD  la  so  greal  tliat  there  is  little  bope  of  the  functional 
recovery  of  ihc  tL-ngtbcnc<!  tnuscle  some  benefit  may  bc  obtained  by  re- 
moving  a  section  of  the  middle  of  tbe  radius  and  ulna,  and  so  sbortening 
the  fere  arni. 

The  mechamcal  means  uf  exerdsing  and  so  treating  muscular  pa- 
ralysc*  and  contractures  are  very  numerous. 

The  Zandlcr  apptianccs  are  a  type  of  the  elaborate  mcchanìsms  suit- 
able  to  large  institutions.  Sìmple  lever  weights,  weight  and  pulley 
apparatus.orcords  attachcd  to  rubbcr  clastìc  bands  or  to  springs  are  Icss 
complicated  means  to  the  same  end.  Whatever  method  of  exercìse  ia 
adopted,  intclligent  supervìsìon  is  cssential.  The  limb  must  te  re- 
laxcd  asmuchaspossiblc,  its  weight  must  bcsupportcd,  and  suth  aclivc 
or  aided  movem«nts  must  be  carrìed  out  a$  would  result  from  the  normal 
contraction  of  the  muscic  or  group  of  muscics  affcctcd.  When  the 
mechonism  is  adjusted  so  as  to  render  the  nccesaary  amount  of  aìd, 
the  aSected  muscle  ìs  exerdsed  to  the  extent  of  its  power.  Normal 
muscles  so  cxerciscd  daily  gain  power,  and  the  same  ìs  tnic  of  muscics 
weakcned  by  disease.  Progress  Ls  necessarily  &low.but  escepi  whcn  the 
power  is  cntircly  lost,  ìmprovcmt-nt  may  bc  cxpcctcd.  Whcn  discasc, 
has  afTected  only  a  few  of  the  muscles  of  a  Urab  or  when  some  of  the  weak- 
cned muscles  bave  recovcred  much  more  rapìdiy  than  others,  muscular 
balance  may  be  so  disturbed  that  groups  of  muscles  may  undergo 
contracture  and  give  rise  to  serious  deformity. 

Whcn  this  is  the  case,  daily  passive  motions  are  nccdcd  not  to  dcvclop 
the  strongcr  muscles  but  to  so  stretch  them  that  they  may  not  develop 
contractures.  Thcsc  cxerciscs  shouid  bc  carcfuUy  and  judiciously 
cmployed.  When  mechanical  meana  are  uscd  Ihcre  should  be  deh  itely 
stretching  straps  or  apparatus  and  no  dcveloping  exerdses  should  be 
pnicliscd. 

Where  contractures  bave  already  developed,  the  condition  is  one 
whicb  nccds  cilbcr  mcchanica)  stretching  or  surgìcal  intcrfercnce. 

In  the  ftligliter  cases  mechanical  stretching  of  the  muscles  is  accoin> 
plished  by  bandaging  the  limb  to  a  light  brace  wUch  whcn  first  applied 
nearly  fits  the  deformity  but  is  straightened  daily  so  that  as  suon  as 
possible  a  position  of  correction  or  ovcr-oorrection  is  attained.  Compli- 
cated apparatus  is  not  ncccssary. 

Operative  treatment  may  be  necessary  where  long-lastìng  shortening 
of  lìgaraents  and  muscics  has  given  rìse  to  a  stubborn  contracture.     In 
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the  upper  extrcmity  this  usuatly  consists  in  forciblc  rcctification  with  the 
aid  of  aa  anit.'stbetic. 

In  straìghtcning  a  contraeteci  wrist  or  shouMcr  or  whcrc  the  iingcrs 
are  held  const.intly  flexed,  tenotomy  ìs  sometime»  needed  or  tendon 
Icngthetung,  wìth,  in  some  casca,  the  IcnRthcninR  of  fasciai  bands. 

The  methods  of  treatment  here  described  are  applicable  te  the  stages 
first,  of  muscular  ilucddity,3econd,of  beginnìng  contracture  ami  third, 
of  rìgid  contracture.  In  ali  thrcc  stages  thcrc  Ìs  hopc  of  spontaneous 
improvemeiit  of  muscular  strenglh.  Improvement  is  the  usuai  history 
of  the  diseasc  in  the  year  or  evcn  the  two  ycars  foUowing  the  originai 
attack.  The  surgeon's  eflorts  are  more  frequently  demanded  for  relìef 
in  what  may  be  termed  the  fourth  stage,  or  the  stage  of  peimanent 
disabili  ty. 

It  is  in  thìs  stage  ihat  surgical  treatment  is  particularly  gratifying, 
becausc  whilc  the  rclicf  gìvcn  is  ncvcr  as  grcat  as  could  he  desired,  yet 
very  much  improvement  may  be  obtaìned  by  the  exercìsc  of  surgical 
skilt  ami  judgmcnt,  and  without  treatment  no  improvement  can  b« 
expectcd. 

A  Rrealer  or  less  amount  of  spontaneous  recovery  is  the  nile  in  early 

.cases  of  muscular  paralysis  and  cvca  in  latcr  stages,  rausclcs  wtich  ha  ve 

been  apparently  paralyze'd  may  bave  onlybeen  weakened  through  ìn- 

action  and  on  bcing  cxercìscd,cspcctally  in  occupationa!  activitics,  re- 

gain  their  strength  to  a  notable  extcnt. 

Such  consìderations  necessarily  temper  the  cnthusiasm  of  the  sur- 
gcon  whcn  judging  the  rcsults  of  treatment  but  ncvcrlhclcss  it  Ìs  ccr- 
tuin  that  great  benefit  may  be  obtaìned  by  surgical  ìntervenlion.  The 
resulta  in  paralytic  affcctions  of  the  upper  extrcmity  are  ìcas  gratìfying 
than  in  those  of  the  lower.  The  function  of  the  lower  extremity  Ìs  that 
of  locomotion  or  of  furnìshing  a  balanced  support  in  standing,  whilc  the 
upper  extrcmity  is  uscd  in  handicraft  whcrc  a  grcatcr  or  Icss  dcgrcc  of 
skill  and  precùiun  is  requisite.  To  button  ciothing  requires  a  more  del> 
icately  compUcatcd  movcmcnt  than  does  walking  across  a  room.  The 
surgical  measures  fur  the  treatment  of  p^u-ulytic  affections  of  the  upper 
extrcmity  are  similar  to  those  uscd  for  othcr  paralytic  dcformitics  and 
may  be  described  as  muscle,  tendon  and  ligament  shortening;  muscle, 
ligamenl  and  temlon  lengtliening;  muscle  transfcrence  or  grafling  and 
arthrodcsis. 

A  dclailed  descriptlun  of  the  technìque  of  these  operatìons  is  un- 
necessary  as  it  is  the  samc  as  whcn  applied  to  othcr  paralytic  dc- 
formilics  bui  as  these  are  dilferently  ìndicated  in  different  joints  a 
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Statement  of  the  procedure  most  scrviccablc  in  cach  spedai  joint  may 
be  of  interest. 

Shoxilder-joint.— Whcn  the  shouidcr  is  aftected  in  infantile  paralysis 
there  is  eithcr  a  fla.Ìl  joìnt  or  suflicient  power  is  relaincd  lo  enablc  the 
palicnt  to  move  the  limb  ìn  ccrtain  directions  but  noi  in  others.  The 
power  of  abducting  and  of  raising  the  abducted  arni  upward  Ì5  usually 
lost.  Ncrve  grafting  or  nervc  transference  are  of  no  avail  as  more  power 
is  necded  than  can  bc  furnished  by  thcse  procedurea. 

l'ower  may  be  given  to  the  arm  by  the  scipular  muscles;  thìs  is 
rcndcrcd  potuùble  by  sti£Ecnìng  the  shouldcr-joint  by  some  method  of 
arthrodesis.  The  lost  power  of  the  deltoid  may  be  restored  by  trans- 
ferrìng  to  ìt  part  of  the  trapeaus  or  pectoral  muscles. 

Whcn  arthrodesis  is  accompLìshcd,  a  ccrtain  amount  of  motion  ìs 
traastoitted  to  the  arm  from  the  scapula,  the  scapola  itself  being  movcd 
by  the  action  of  the  trapezius,  pcctoraics,  rbomboidei  and  latissjmus 
dorsi. 

Arthrodesis  is  the  treatment  of  choLcc  wherc  the  paralysis  is  great  and 
the  trapezius  itself  is  weakencd.  The  arm  ought  to  be  fixed  in  a  some- 
what  abducted  position  in  order  to  furru.sh  as  much  play  to  the  scapula  as 
is  possiblc  in  the  upward  movcment  of  the  arm. 

The  procedure  is  w-ithout  difficulty  as  the  joint  is  eawly  opencd  by  a 
straight  igcisìon  along  the  inner  bordcr  of  the  deltoid.  The  inctsion 
should  be  free,  the  head  of  the  humerus  should  be  tumed  out  as  for 
excision  and  the  cartilaginous  surface  removed  by  a  strong  knife.  The 
cartìlagÌDous  surfaccs  of  the  portioas  of  the  scapula  forming  the  joint 
should  he  removed  by  means  of  a  gouge,  and  the  arm  secured  in  a  posl- 
tion  of  abduction  (50  dcg.  or  more).  Ftxation  is  most  readily  accom- 
plìshed  by  means  of  a  plaster-of-Paris  bandage.  It  is  advisable  in 
abducting  the  lìmb  to  allow  for  a  certain  amount  of  subscquent  loss  of 
abduction. 

In  young  childrcn  where  the  amount  of  cartìlage  in  the  upper  hu- 
mcrat  cpiphysis  is  great,  it  is  so  diffìcult  to  sccurc  a  proper  dcgrec  of 
joint  fixation  after  arthrodesis  that  trnnsplantntion  of  a  periusteal  flap 
may  be  of  scrvicc  in  sccuring  the  requisite  amount  of  joint  stiffcning. 
The  perìosteum  cao  be  strìpped  from  the  acromion  and  stitched  to  the 
upper  portion  of  the  humerus. 

Wbcrc  the  paralysis  is  chicfly  limitcd  to  the  deltoid  and  the  trape- 
zius  is  relalively  xtrong  and  large,  muscle  transference  can  bc  strongly 
rccommcndcd.  The  dctalts  o£  the  procedure  must  bc  carcfuUy  planned 
and  adapted  to  the  needs  of  the  individuai  case. 
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An  ìnciston  Ì3  made  upon  the  upper  txirder  of  ihc  trapczlus  ìn  the 
neck,  and  a  strong  bundle  of  fibcrs  fre«d  by  means  of  a  bliint  dlssector, 
irom  (he  middle  of  the  muscle  down  to  its  attachmcnt  along  the  ridgc 
of  the  ftcnpulii.  As  mufh  of  the  tendìnous  insertion  of  the  muscle  as  is 
poMÌble  shouU!  be  free  and  thrcadcd  by  strong  silk  strands,  care  bcing 
takvn  lo  quitt  the  ùlk  strunds  securdy  into  the  Uve  cnds  of  the  bands 
o(  muscle  and  into  the  intramusicular  fascia.  These  silk  strands  shouid 
bc  pushed  by  mcans  o(  a  carrier  subcutaneously  forward  and  drawn  out 
lliroughanincisionmadcon  theupperpart  of  thearmnear  theshoulder, 
and  Mwcd  firmly  into  the  deltoid  humcral  insertion  orsecured  firmly  in  a 
hiitc  drillcd  thrniinh  Ihc  bone.  This  insertion  ahoiild  bc  to  the  side  or  to 
Ihc  front,  uccording  as  it  i&  dcsircd  lo  givc  more  power  lo  abduclion  or 
lo  N  (orward  motion.  A  sepurately  (reed  muscular  bundlt-  of  the  trapc- 
kIuii  nuty  be  passed  under  the  clavide  to  rcinforce  the  supraspinatus 
muh'k'  In  itA  functioD  of  abducting  or  raìsing  the  arm,  but  in  many  in- 
ilanccN  this  is  unneccssary  as  the  supraspinatus  in  often  unaffected. 
In  «ome  instances  a  portion  of  the  pcctoratia  minor  can  be  used  if  a  strong 
bundlo  o(  thut  muscle  is  freed  and  divìded  a  short  distancc  from  the 
inracoid  proce&s.  The  free  end  in  sccurcd  to  the  humerus,  This  trans- 
furoncc  la  chictìy  uscf ul  to  aid  in  the  forward  movement  of  the  upper  arm. 
The  Utk  Btrunds  connecting  the  musdc  bundlcs  to  the  humerus  shouid 
bt'  HB  short  as  possible  and  shouid  not  bc  subjccted  to  tension..  For  this 
purpfMC  durine  the  opcralion  the  arm  ought  lo  bc  ruiscd  so  that  the 
vllmw  l«  higher  than  the  shoulder  and  it  shouid  be  rotated  outward. 
After  t>i)crntion  the  arm,  extended  straight  upward,  shouid  be  jixed  by 
ntcttn»  i»f  a  plaslt-r-of -Paris  bandagc  for  scveral  weeks.  After  this  lapse 
III  I  line  il  Ì«  griidually  lowered.  but  it  is  advisable  to  retain  it  for  scveral 
mnnthi  in  n  raised  position  and  lo  follow  ihi.s  by  systcmatic  cxerdses. 

Operative  ìnterference  by  musdc  transfcrcncc  shouid  never  be  under- 
liilii>n  in  vcry  reccnt  cascs  and  never  iu  children  bcforc  thrcc  ycars  aCtcr 
ihn  ildllal  ulladc. 

Il)  idultft,  spontancous  recover>-  of  deltoid  paralysls  is  so  rare  that 
M  loDK  tt  delay  is  not  neccs<;ary  and  eithcr  arthrodesis  or  musde  tran&- 
iMunre  may  be  wisdy  performed  a  ycar  after  the  initial  atlack. 

Ili  Mime  tnstances  of  deltoid  puraly^s  very  satisfactory  rcsult5  bave 
(((llownl  mtudc  tran»ferencc,  with  half  or  three-quarter  rt-storatìoa  of 
Ihc  l<>«i  lunriiun.  The  rcsult  is  dependent  on  the  strcngth  of  the  trans- 
|i>Mi*d  uiuM'te,  provided  there  is  no  failurc  in  the  operator's  tcchnique. 

ItiMm^'cue*  therebparalysisof  thebiceps,  whilethefunctionof  the 
irtoHM  il  Inlart;  under  thcsc  drcumstanccs  a  transfcrcncc  of  a  portion  of 
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the  triccps  into  the  biccps  ìs  a  procedure  ot  possiblc  benefit  as  flcxioij 
is  more  impurtant  tiian  extension  in  the  ordinar)'  use  of  an  upper 
extremity. 

The  Elbow-joint— In  c»$«s  of  "  dangle  arm,"  arthrodesis  in  a  Oexecl 
position  iii  lo  be  considcrctl.  If  thert-  is  objectìon  to  convcrtitig  a  flex- 
ible  joint  into  a  stifT  one  there  are  severa)  substitute  procedures: 

(o)  Limitation  of  exlcn^ìon  by  the  removal  of  a  skin  Qap  from  the 
anterior  surfacc  as  practiscd  by  Jones  of  Livcrpool. 

(b)  The  dissection  of  a  flap  of  fascia  to  be  iniìerled  ìnto  the  anterior 
surface  of  the  joint. 

(e)  Theinsertionof  strandsofsilkto  forni  anartificialligamentwhidi 
wil!  ptTmit  flcxion  bui  check  cxlensìon  at  any  point  thoughl  desirabie, 

PalsJes  of  the  Wrist  and  Hand. — The  treatment  of  paralysis  of  the 
wrist  and  band  preseats  a  difficult  problera  as  delicate  movements  of 
the  fingerà  and  wrist  are  nccdcd. 

Il  is  perhaps  to  be  hoped  that  eventually  the  technìque  of  nerve 
tra.nsfercnce  may  bc  developed  so  that  more  practical  results  may  be 
gatned  but  hithcrto  the  results  oblaincd  are  noi  markedly  beneficiai 
to  the  patienl,  although  they  are  of  much  surgical  inlereàl. 

Whcn  thcrc  is  complete  palsy  of  ali  muscics  of  the  forcarm  and  hand, 
it  is  evident  that  there  is  no  room  for  any  surgical  interference  other 
than  ncrvc  grafting  and,  as  has  becn  said,  thìs  ìs  of  doubtful  vatue. 
Usually,  however,  the  paralysis  is  incomplete,  certain  muscular  groups 
regain  more  or  less  power  and  the  surjj^cal  questìon  is  whether  in  the 
stage  of  flaccìd  muscics  the  treatment  shouid  not  bc  protcctivc  with 
locai  stimuUtion  lo  ihe  mu$cles. 

For  protcction  the  Itmb  shouid,  as  far  as  possìblc,  bc  kcpt  in  the 
positìoQ  of  muscular  equipoise,  halfway  between  Sexion  and  ezteosJoa 
in  a  position  favoring  the  evidently  paralyzcd  muscles,  when  that  can 
bc  dctcrmincd.  This  positìon  can  bc  sccurcd  by  piaste r-of- Paris  sup- 
ports  or  by  apparatus.  The  lìghtest  and  simplest  àupports  are  to  bc 
preferrcd  and  thcy  shouid  bc  arrangcd  in  such  a  way  that  the  desired 
positìon  of  tìiK  limb  is  maintained  with  little  or  no  bandage  constriction 
which  would  hmit  the  frcc  circulation  of  blood  in  the  arm  and  increasc 
the  tendency  to  atrophy.  Wire  support  can  be  easily  made,  beni  in 
any  direction,  and  the  limb  securetL  to  the  support  by  mean»  of  tapes  or 
adhcsivc  strap:»;  the  hand  shouid  rcst  half  opcncd,  the  forcarm  in  a 
position  midway  belwcen  pronation  and  supinaiion  flexed  «t  the  elbow 
to  a  moderate  degrcc  and  abductcd  from  the  thorax  (Fig.  377  a,  b,  and  e). 

For  Btimulation  of  the  circulation,  massage  and  electricìty  are 
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opponents.  Deforoutìes  oÌ  ihìs  characler  are  common  in  paralytic 
aflctUons  of  the  lowcr  cxtrcmily  and  in  ihc  upper  cxlrcmily  are  chicfly 
seen  ta  the  banda  and  wrisL. 

Static  influenccs.  so  important  in  devclopìng  deformi Ucs  in  patalytic 
affeclions  of  the  lower  extremity,  are  of  comparaliveEy  Utile  importance 
in  the  upper  extremity. 

Early  Surgicat  Treatment. — The  surgical  treatment  of  paralytic 
affections  ol  the  upper  extremity  due  to  anterior  poliomyelitis  should  be 
bcgun  as  saon  as  it  is  evidcnt  that  a  permancnt  paralysìs  is  thrcatened. 

After  the  first  onset  of  the  causai  dìsease  there  is  asualty  a  stage  of 
graduai  ìmprovemcnt  due  probably  to  a  reces^on  of  the  congestion 
around  the  ncn'e  centcrs  in  the  spinai  cord.  \Vhcn  recovery  is  slow  the 
ìndicaliuns  Cor  treatment  are: 

(a)  To  protect  the  flaccid  muscics  against  ovcr-straìn  or  tcn»oa 
'which  wouid  result  in  degenerution. 

(6)  To  protect  the  activo  muscles  from  the  changes  of  adaptive 
shortening  due  to  the  position  of  Constant  flexìon  assumed  by  the  limb. 
This  dangcr  muiist  not  be  overlooked.  alLhough  it  h  of  much  less  impor- 
tance in  the  upper  than  the  lowcr  limb. 

(e)  To  provide  arlificial  vitalizatìon  for  the  flaccid  muscles  deprivcd , 
as  thcy  are  of  the  stimulus  of  exercLie  and  norma]  function. 

Physicians  whose  attentìon  is  turned  especially  to  the  patient's  gen- 
era! condilion  or  to  the  seat  of  the  primary  palhoiogical  lesion,  i.e.,  the 
spinai  cord,  often  dìsrcgard  the  importance  of  protccting  the  patìent 
from  ttic  peripheral  miiscular  degeneration  due  to  disuse  of  the  limb  and 
indcpcndcnt  ot  trophic  changes  rcsuldng  from  centrai  nerve-cell 
destruction. 

I(  it  be  remembcred  that  a  muscle  unused  is  a  musdc  harmed,  it  wìll 
be  evident  that  the  muscles  of  a  limb,  the  nerves  of  which  are  affected  by 
poliomyclitis  are  in  danger  and  are  in  necd  of  Lrealmenl. 

Defonnities  of  the  Upper  Extremities.— Deformi tics  of  the  upper 
extremity  are  eilhcr  congenital  or  result  (rom  trauma  or  from  destruc- 
tion of  tissues  by  diseasc.  The  present  articie  will  treat  only  of  the 
congenita!  dcformitìes.  Those  deformities  foUowing  tuberculous  or 
rheumatoid  aficctions  will  be  con&idered  later. 

Spreagel's  Defonnity. —  High  Scapala— Congenitùl  Eltoation  0/ 
ScapHÌa. — This  dcformity,  first  scienti  fi  cally  described  by  Sprcngel, 
consbts  in  a  disturbcd  position  of  the  scapula.  The  scapola  appcara 
prominenti  lies  oblìquely  and  Its  inner  border  forms  an  unusual  angle 
with  the  line  of  the  vcrtebral  spines.    When  the  arni  is  at  rest  the  bone 
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docs  not  fall  into  its  naturai  poiHtioo.  bnt  iu  upper  and  inner  angle  pro- 
jects.  There  »  abio  an  iiregularìty  in  the  shape  o(  the  scapuLa  both  at 
its  upper  inner  angle  and  at  the  acroaùon  process.  The  defonnìty  is 
usually  unilateral,  In  the  siniplest  cases  the  trouble  seems  due  to 
ahorterÙDR  oS  the  acapular  muscics,  cg..  the  traj»c2ius.  It  is  probablc 
tfaat  the  dcformity  is  due  to  a  dcla>-ed  developmcnt  rather  than  io  mus- 
cular  coQtractJon  or  an  abnormality  'a  the  iter\-e  supply.  Early  in. 
foetal  lìfc  the  scapala  occupics  a  high  positioa;  failure  of  the  bone  to 
descend  resuits  in  deformity  (Fig.  27S,  a  and  h). 

The  function  of  the  ann  is  not  severely  impaired.  but  may  be  less 
stroDg  and  more  avkward  in  use.    The  usuai  operative  treatment  of 


Pw.  378. — d  and  b,  Cosgcautalelevatianof  MApula. 

this  dciormìty  consìsts  in  an  attempi  lo  lowcr  the  scapala  by  lengthening 
any  shortened  muscles  whtch  seem  to  hold  it  in  an  ele\-ated  position. 
Un  palpation  the  shortcoed  muftdc  or  porlion  of  muscle  can  be  deter- 
minc<l,  frccd  by  blunt  disscction  from  its  scapular  attachtnent  and  the 
scapula  ptaced  in  as  low  a  position  as  possible.  Later,  muscular  ex- 
crciscs  are  to  bc  institutcd.  Salisfactory  rcsults  from  this  procedure 
are  not  always  obtained  because  the  abnormal  position  ai  the  bone  is 
of  ten  niaiotaincd  not  sìmply  by  shortencd  muscle  but  by  an  abnormality 
in  the  shape  of  the  scapula  particularly  in  the  ridge  and  at  its  articu- 
lation  wilh  the  acromial  end  of  the  clav-iclc.  In  such  a  case  no  operation 
(or  muscle  lengthening  wiU  bc  suffidcnt  to  correct  dcformity.  The 
simplcst  bone  operation  consists  in  rcmoving  the  prominent  inncr  and 
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upper  corner  of  the  scapula.  lirst  freeing  the  attached  musctes  a.nd 
sparing  thcpcrìostcum. 

Altempts  bave  been  raade  to  relieve  the  deformity  by  corrccting  the 
fsulty  alignracnt  al  ibe  scapala  and  claviclc  by  raeans  of  linear  oste- 
otomy  of  the  acromìon.  During  the  heaiìng  of  the  bone,  after  osteotomy, 
the  arm  should  he  fixcd  in  a  raìsed  position  and  the  scapula  held  iis  ex- 
actly  as  possible  in  its  normal  position. 

As^el-wing  Paralysis.  Scapula  Alata.  Serratus  Paralysis.— Pro- 
jccUng  scapala;  are  noi  uni.ommon  in  muscutarly  wcak,  ^rowìng  chil- 


1    h..         "i;,         W  II1J.'I  il    -..1  JiJIlLll  , 

dren.  The  wcìght  of  the  arnis  drags  the  scapula-  forward  when  they  are 
not  hcid  by  the  action  of  the  strong  trapewua  musdes.  An  asyrnmctri- 
cal  distortion  is  due  to  abnormal  moscular  weakne^  or  paralysis  of  cer- 
tain  muscles  (the  serratus  being  commoaly  involved)  allowing  theinner 
edge  and  lower  angle  of  the  scapula  to  project  markedly  from  the 
back  (Fìg.  379).    Musclc  training  and  the  use  of  a  sbuuldcr  strap  are 
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valuablc  palliative   measures.    Muscle  shortenìng  offers  a  possible 
operative  traitmcnt.  Ijut  is  ol  douhtfiil  utility. 

Bone  Distortìon  of  the  Upper  Extremity. — Vuriaiions  in  the  shape 
of  the  scapula  are  common  and  are  of  little  »urgical  ìmportancc,  the 
same  bcing  trae  of  variations  in  the  cut\'c3  of  the  clavicle.  In  some 
rigid  types  of  round  shouidcr  of  rachiUc  nature,  the  forward  position  of 
the  shouidcr  is  ftxcd,  owing  to  the  cxaggeratcd  cur^'es  of  the  clavicic,  a 
condition  which  can  only  be  correcicd  by  Icngthcning  of  the  davicle  or 
by  simplc  ostcotomy. 


Fio.  téo. — Defonnìty  ol  tbe  upper  Arra,  due  to  rìcketv 

Rachitic  curves  of  the  humerus.  at  the  elbow  and  of  the  foreann, 
though  Icss  common  than  rachitic  curves  of  the  lower  extreniity,  are 
by  no  means  uncommon  (Fig.  380).  In  the  humerus  the  curve  is 
usuali)'  in  the  upper  portion,  in  the  elbow  the  dcformity  presents  itself 
as  outward  or  ìnward  curvcs  at  the  lowcr  end  of  the  humerus  so  that 
a  conditirm  analogous  to  knock  knee  or  bow  legs  is  developed.    In 
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ali  thcse,  correction  is  as  easily  obtaÌQed  by  nieans  of  linear  osteotomy 
as  in  the  curvcs  of  rickcts  of  the  lowcr  cxtrcmily.  In  the  majority  of 
cases  thesc  curves  are  not  of  suiDcieiit  importance  to  justify  operatlon, 
cspeciaJly  as  the  tcndcncy  is  toward  straightcning  by  the  proccss  of 
bone  gTowth.  which  for  some  reason,  tends  toward  the  nornial  type. 

Madelung's  Defonnity. — A  condilìon  at  the  wrist  is  occasionally 
obscrvcd,  the  pathology  of  whìch  is  not  yct  cntircly  known.  The  wrist 
Ì3  distorted,  presentine  *"  appearance  resemblinR  somewhat  that  seen  in 
the  Silver  tork  dcformìiy  of  fracturc,  but  to  a  Icss  dcgrcc  and  wìth  Icss 
lateral  projection  of  the  end  of  the  ulna.  The  condition  is  not  tratl- 
matic  and  in  ali  probability  ìb  due  to  a  dìstortìon  of  growth,  changing 
the  piane  o(  the  iacets  of  the  articiilatìon.  There  is  usually  some  lajcity 
of  the  ligaments;  tlie  dislorlion  may  involve  both  the  carpai  end  of  the 
ulna  and  radius  or  may  bc  more  markcd  in  onc  bone.  The  defonnity 
is  not  accompanied  by  pain  and  the  symptoms  rarely  justìfy  operative 
treatment  by  linear  osteotomy.  In  childrcn,  during  the  developmental 
stage  of  the  allection,  mechanìcal  treatment,  i.e.,  a  supporting  spHnt 
worn  for  a  time,  may  be  worthy  of  coDwderation. 

SlippÌDg  ShouHer.— HaHtuat  Dislocatimi  oj  Shoulder. — A  relaxcd 
conditìon  of  the  capsule  holding  the  head  of  the  humerus  ìa  place  is  of  tea 
the  occasion  of  much  discomfort,  from  the  frcqucnt  rccurrcncc  of  dis- 
locatton  of  the  shoulder.  In  some  cases  the  coaditioQ  results  from  a 
severe  dislocation  wìth  resultant  stretching  of  the  rctaining  ligaments: 
in  other  cases  the  affeclion  seems  to  be  due  lo  a  relaxed  conditìon  of  the 
capsule,  either  congenital  or  acquìted.  The  operative  treatment  is 
simple,  consbttng  of  shortcning  of  the  ligaments  and  stitchìng  a  fold  in 
the  joint  capsule. 

Absence  of  Bones  of  the  Forearm  and  Club  Hand.--A  congenital 
absence  of  the  rndius  or  its  rudimentary  development  vith  malposition 
of  the  band  in  a  most  unsightly  deformi  ty.  The  hand  is  placed  at  an 
angle  with  the  forearm  projccting  inward.  the  fingcrs  move  normally  and 
the  hand  and  arm  are  serviceable,  allhough  usually  shorter  and  weaker 
than  norma]  (Fig,  281).  The  dcformity  may  bc  doublé,  but  is  usually 
single. 

A  skiagiam  of  the  dcformity  shows  an  absence  of  the  shaft  of  the 
ratUus  with  the  prescncc  of  the  epJphysis,  the  ulna  being  slightly  bent. 
In  some  itiMances  ihere  is  an  ab.sence  of  a  digit;  in  othera  the  hand  is 
pcrfcct  and  the  carpai  boncs  and  the  vrrist-joint  arc'normal,  as  are  also 
the  muscles  of  the  forearm  and  hand. 

The  usuai  opcralion  for  this  dcformity  is  that  of  rcplacing  the  caipus 
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50  that  the  hand  is  in  tinc  with  the  ann  instcad  or  at  an  angle  with  it. 
The  wris-t-joinl  is  openetl  and  after  dìvìsiun  oi  the  ulna  neiir  the  wrist 
and  twUtìng  of  the  hand  the  carpus  can  bc  brought  Ìnto  a.  more  normal 
position.  The  lower  rudimcntary  epiphysis  of  the  radiu?  can  be  brought 
down  and  stitched  io  the  ulna,  making  the  artìculatiun  transverse  in- 
stead  of  oblique  to  the  Ioag  axis  of  the  arm.  It  is  probably  that  bone 
KraftinK  can  be  used  to  dW  the  gap  in  the  radius  bui  as  the  operaCion  of 
bone  grafting  is  stili  young,  it  is  impossible  to  say'how  large  a  gap  can 


Fic  iii-     UuL>  biDd  ADd  »lrwnc(  o(  tliv  tadìui  aiid  tliumb. 

bc  fillcd  to  the  pracUcal  advanlagc  of  the  patient.  As  a  matter  of  fac 
the  defonncd  arm  wilh  the  band  turncd  inward  and  the  palm  faciog 
backward  Ì3  sonactimes  very  scrviccable.  Jf  operation  isperformed,  ìt  is 
important  tbal  Xhg  band  should  be  placcd  upon  the  ulna  in  a  positioa 
midway  betwccn  pronalion  and  supinalion  or  perhaps  bctlcr  in  a  posì- 
tion  of  cxtrcme  pmnation.  Wherc  the  lowcr  C|ii[)hysis  of  the  radius  is 
wanting,  the  operation  indìcated  conaìsts  of  splilling  the  terminal  end 
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o\  the  ulna,  ìnscrting  the  carpus  bctwccn  the  two  halves.  There  ìs, 
however,  Jangcr  of  stifTness  of  the  wrUl  a3  a  lerminai  rciiult.  The  chìe{ 
rcasons  for  the  opcratìon  for  the  corrcclion  of  ihis  deforraily  are  cos- 
metic  rathcr  than  utilitarian.  as  ihe  resulting  hand  is  noi  more  and  may 
be  less  servìceable  after  thau  before  the  operation.  The  deformity  is, 
howcvcr,  a  conspìcuoiis  and  thcrcforc  a  dìstrcssing  une. 

Synostosis  of  the  Bone  of  the  Foreaxnu— Analogous  to  club  haod  as 
BurgicaJ  problcm  is  .1  rare  deformity,  viz.,  a  partìal  congenilal  syn- 

1W3  of  the  radius  to  the  ulna  wilh  iho  ami  in  a  tlxed  posìtion  of  half 
pronation.    The  deformity  is  not  disfiguring  and  the  arm  ìs  useful  and 


Fio.  >8t.— Congcnìul  deiotmity  ot  ibc  band,  Hipcrnumcrary  thunb. 

operative  interference  separatingthc  twobonea  isof  doubtful  utility. 

Fusion  or  RedupUcadon  of  Digits.— An  adequate  study  of  these  de- 
fccts  would  «xcced  the  limitiì  of  thi»  artìcle  but  certain  deformitics  of 
surgical  importancc  will  be  mentioned  as  iheir  rclìcf  dcmands  surgical 
interference.  The  redupliration.s  of  the  thumbs  or  little  tìngcrs  (i.e.,  on 
the  outcr  or  inner  side  of  the  hand)  may  be  and  usually  are  partial,  the 
fìnger  being  cithcr  a  pcduncutatcìl  cxcrcsccncc  or  a  broadcned  and  un- 
'sightly  thumb,  two  phaiangcs  projecting  from  one  metacarpal  and 
covered  by  the  same  skin,  or  the  supernumerary  finger  may  be  complete 
(l'ig.  282).  In  some  ìnstanccs  the  thumb  is  absent  and  in  ìts  place  a 
supernumerary  tìnger  ìs  present.  The  surgical  treatment  of  ihese 
defects  is  simpte.  Rcmoval  ai  the  digit  uffcrs  no  dilìiculty  and  gives 
excellcnt  cosmetìc  results.  In  some  of  the  reduplicatìons  a  most 
unsigbtly  arm  exists  for  which  no  treaimcnl  is  possiblc,  except  amputa- 
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tloD  or  such  removal  of  dìsLorted  parls  as  matcrially  impaìrs  the  serv 
iccablcnciis  of  the  limb. 


Fin.   joj.^CongenìtBl  dcroTBOÌ^  of  banii. 

"Webbed  Fingers. — In  certain  cases  the  congenita!  deformity  of  (usion 
ts  prescntcd  in  the  form  of  a  lack  of  divìsion  of  the  skin  covcring  two 


Fk.  784- — Co&Gcnitjl  dcfomùly  cf  ihc  IiaikJ,     Noti»  dcformiiy  ind  pcmlìnr  postion 
of  the  Gfst  and  fifth  tìnt!cr»  aiid  ««bbcd  sccood,  tbìrd  lod  fourlh  lìn^icn.     {Htad/eré.) 

or  more  finficrs  (Fig.  283).  In  estreme  instances  the  whole  band,  in- 
cluding  the  thumb,  is  covered  by  onc  piece  of  &kin  like  a  bag,  there 
beìng  DO  evidence  of  fingers  cxcept  in  the  flcuon  of  the  dìffcrcnt  parts 
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CFig-  284).  In  the  milder  cases  only  ihc  bases  of  the  fin^crs  are  uniteti 
by  a  common  boiul  uf  skia.  More  commonl^'  only  twu  ol  Llic  lìngcrs  are 
covcrcd  by  a  common  skin  covcrìng;  on  palpatlon  and  by  skiagram  it  is 
seen  that  phalanges  are  normal  and  (rom  previous  experienco  it  may 
bc  ast^umed  Uiat  the  muscics  are  normal  so  that  if  the  skin  uniting 
the  two  fingers  is  divided  their  normal  usefulness  may  be  gained. 

If  the  band  of  skJn  uniting  the  fingers  is  amali  as  in  the  rare  cases 
wherc  only  the  fìnger  tips  are  unitcd,  a  simplc  indsion  is  ali  that  is  nec- 
essary  bui  in  ali  other  cases  simple  divì^ìon  is  practically  certain  to  bc 
followed  by  rccurronccordisablingscar  formatìon.  Flap  operations  are, 
therefore.  chosen  and  may  be  done  by  dissectìng  the  skin  frcely  f rem  the 
dorsum  of  one  fìnger  and  from  the  palmar  surface  of  the  other  annvx 
finger.  The  frccd  flap  is  foldcd  around  the  uncovcrcd  surface  of  each 
finger-  If  any  retnainìng  tissue  stili  unìtes  Ihe  fingers  after  the  dis- 
scction  of  the  skin  Raps,  it  sfaould  bc  di\idcd  and  ìf  the  indiiionit  are 
properly  made  the  whole  bared  surface  can  be  covered  and  sbould  heal 
under  suitablc  after-treatment 

Trigger  Finger. — Nonually  the  tcndons  play  smoothly  in  their  sheaths 
which,  at  the  fmer  articulations,  are  reinforced  by  strong  ligamentouìs 
bands  which  kccp  the  tcndon  in  place  when  the  finger  is  bcnt.  Any  ine- 
quality  in  the  geclion  of  the  tendon  interferes  with  thisncat  mechanism, 
the  movcmcnt  bcìng  chcckcd  until  the  eniargcd  portion  of  the  tt^ndon  is 
squeezed  through  the  constricted  portion  of  the  sheath.  The  char- 
acteristic  snapping  aensation  gives  the  name  to  tlùs  afFection. 

Surgical  rclicf  can  be  givcn  by  cutting  down  on  the  tendon  sheath 
and  dividing  the  constricted  reinforcing  band.  When  the  cnlargcment 
of  the  tendon  Li  pcduncutatcd,  it  sbould  bc  removed.  Whcre  it  ia  a 
fusiform  thìckening  there  is  danger  of  ìnjury  to  the  tendon  or  of  the 
formation  of  adhesìons  between  tendon  and  sheath,  and  the  treatment  is 
usually  Hmilcd  to  division  of  the  transverse  bands. 

Dupuytren's  Contractuie. — "The  ]>ulniar  fascia  forms  a  common 
sheath  which  investa  the  muscics  of  the  hand.  It  consista  of  a  centrai 
and  two  lateral  purtìons. 

"The  centrai  portion  occupics  the  middle  of  the  palm,  is  triangolar 
in  shape,  of  great  strength  and  thickness,  and  binds  down  the  tendons  in 
this  situatìon.  It  is  narrow  above,  being  attached  to  the  lower  margln 
of  the  annular  ligamcnt,  and  rcccivcs  the  expandcd  tendon  of  the  pal- 
maris  longus  muscic.  Below  it  is  broa<l  and  expanded  and  oppo<iite 
the  hcads  of  the  metacarpal  boncs  divide»  into  four  slips  for  the  four 
fingers.     Each  slip  subdivides  into  two  processe»  which  ìnclose  the 
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tendons  of  ihc  Hcxor  musclcs  and  are  attachcd  to  the  sidcs  ol  the  ^t 
phalanx  and  to  the  anterìor  ligament;  by  ibis  arrangement  four  archc« 
are  formcd.  under  which  the  flcxor  tendons  pass.  The  mtcn'ais  left  ia 
the  fas^ria  hetween  the  tour  lìhrous  sHps  transmìt  the  digitai  ve&^ls 
and  ncrves  and  the  tendons  of  the  lumbrìcales.  At  the  poinLs  of  cUvi- 
sion  of  the  palmar  fascia  into  the  slips  abovc  mentioncd,  numerous 
Blrong  transverse  fibers  bind  the  separate  processe»  togethcr.  The 
palmar  fascia  is  intimatcly  adhcrcnt  to  intcgumcnt  by  numcrouii  fibrou% 
bands  and  gives  origìn  by  it»  inner  margin  to  the  palmnrìs  brevis; 
it  covers  the  superlicial  palmar  ardi,  the  tendons  of  the  QexoT  muscles> 
and  the  branchcs  of  the  median  and  ulnar  iicr\'cs;  and  on  cach  side  ìt 
gives  oli  a  vertical  Acptum  which  U  continuou:^  wìih  the  intcrusseous 
aponeurosis  and  scparatcs  the  latcral  from  the  middle  palmar  group  o£  , 
muscles"  (Gray's  Aoatomy).  ^M 

As  a  rcsuit  of  rcpcalcd  traumata,  e.g.,  from  the  handling  of  tools.^^ 
from  some  diathesis  such  as  gout  or  from  unknown  causes,  there  may 
arisc  a  thickening,  hardening  and  contraction  of  the  palmar  fascia. 
Dupuytren's  contracturc  rarcly  appears  under  30  years  of  age  and  is 
more  common  in  mates.  It  aJmust  invariably  atfects  the  fuurth  or  ring 
linger  fìist  and  latcr  the  little  finger.  Any  or  ali  the  fingers  including 
the  thumb  may  he  Involved.  The  first  sign  of  trouble  is  a  nodular 
callosity  in  the  palm  over  the  metacarpo-phalangeal  articulatìon  of  Ihe 
ring  finger.  As  the  nodulo  grows,  the  tinger  is  gradually  and  pcrma- 
nenlly  tlcxc<I  al  the  pruximal  joint.  The  skin  over  tlie  atfccted  arca  is 
thin,  adherent  to  the  undcrlying  fascia  and  dimpled.  In  severe  case* 
the  tip  of  the  6cxed  finger  may  be  forced  against  the  paira.  The  ten- 
dons are  unalTectcd,  the  lesiun  being  eniirely  limited  to  the  palmar 
fascia.  The  only  deformitics  with  which  Dupuytren's  contracturc  could  ^È 
bc  confuscd  are  those  foUowing  acute  infcctions  of  the  band  and  the 
history  prevents  sucb  a  mistakc  being  mode.  Disability  and  annoy- 
ancc  from  the  deformity  cali  for  treatment. 

In  the  early  stages  of  the  trouble  it  is  possibte  that  the  use  of  poste- 
rior  spUnts  at  night  may  hinder  the  appearance  of  deformity  but  (ew  if 
any  patients  wouid  have  the  preseverancc  to  carry  out  the  treatment. 
When  contracturc  is  pre^ent  it  is  said  tbat  injections  of  fibrolyÙQ  lead.  ' 
to  improvcmcnt  or  cvcn  cure.  The  most  satisfactor>'  treatment  Is 
operative.  It  is  easy,  under  locai  an^sthesia,  to  overcome  the  contrac- 
tion by  multiple,  subcutancous  section  of  the  tcn&e  bands  of  fasda. 
After  operatìon  the  fingers  must  be  kept  extended  by  a  suitahle  splint 
for  at  lca.1t  a  week  and  after  that  time  a  simple  splint  shouid  be  appUed 
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every  night  for  several  weeks.  Subcutaneous  seclìon  is  usually  fol- 
lowcd  by  rccurrcncc  but  thi;  rccurrcnct  may  bc  so  dclaycd  and  the  opera- 
tion  h  so  trìvial  that  many  patlents  prefer  repeated  scction  to  a  more 
forinidablc  radicai  opcratìon. 

Radicai  operation  consists  in  the  systematic  cxrìsion  of  the  whole 
of  Uic  contracted  palmar  fascia  with  ils  prolongations.  The  operation 
is  vcry  satisfactory. 

Tuberculosis  of  the  bonea  and  jointa  will  he  treated  elsewhere.  A 
word  as  to  the  pccuUarities  of  tuberculosis  of  the  upper  cxtrcmìty  may, 
however,  not  be  out  of  place  in  tliìs  chapter  on  orthopedics. 

Tuberculosis  of  the  Shoulder.^The  discase  is  usually  in  the  head 
of  the  humerus.  rarely  in  the  scapula.  Abscess  occurs  frequently. 
Sometinies  the  disease  may  be  dry  (caries  sicca)  with  ìncreaseil  tendency 
to  ankylosìs. 

Sytnptoms. — There  is  a  j?radually  ìncreasing  di»abìlity,  atrophy,  paìn,. 
tcndcrncss,  limitation  of  motiun.  spasm  of  the  musclcs;  the  paìn  is  not 
intense  in  character  and  it  may  be  accompanied  by  shooting  pains  along 
the  nerves,  upward  and  downward;  sometimes  there  is  locai  heat; 
swclling  ìs  common  carly,  to  bc  rcplnccd  latcr  by  atrophy. 

The  Irealmtnl  should  be  protectioa  fiom  jar  and  motion  by  means  of 
plaster-of-Paris  drcssings  or  of  a  wirc  splint  to  malntaìn  the  arni  in  an 
abducted  positioD.  In  extreme  cases  partìal  excision  may  be  necessary 
but  should  be  avoìded  in  children  od  account  of  Injury  to  the  cpiphysìs. 
Il  may  be  done  in  adults,  though  rarely. 

Tuberculosis  of  the  Elbow. — The  ulna  or  the  external  condyle  is 
more  frequently  affcctcd  than  the  radius.  Thcrc  is  graduai  increasing 
disabilicy,  atrophy,  IÌmÌtntÌoR  of  motion,  spasm  of  the  muscles  and  a  duU 
pain  with  scnsitiveness  to  pressure.  Fluctuation  is  absent  unies<i  there 
is  abscess. 

Trealment. — It  is  possible  bere  to  immobilize  very  perfcctly  hy  a 
plastcr,  leathcr  or  cclluloid  splint,  maintainìng  Ihc  clbow  at  right  angics 
with  the  forearm  and  in  a  posìtion  midway  between  pronation  and  supì- 
nation.  In  carly  cases  cxtrcmcly  good  rcsuits  are  obtaincd  with  al- 
most  perfect  return  of  motion.  Operative  intcrference  is  to  be  avoided, 
except  in  extreme  cases,  even  when  the  skiagram  shows  a  distinct  focus. 
Excision  should  not  be  done  in  children.  It  is,  bowcvcr,  advisable  in 
adults  wlieii  the  th'siMse  h  extremely  bad. 

Tuberculosis  of  the  Wrist — Tuberculosis  of  the  wrist  ìs  not  one  ol 
the  common  forma  of  tuberculosis  and  occurs  more  frequently  in  adults 
than  in  children.    One  or  more  of  the  carpai  boncs  may  bc  involvcd. 
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Treatment. — Absolutc  rcst  in  a  plaster-of-Paris,  celluloid  or  leaUier 
splint  is  often  the  best  Ireatment.  Where  prolonged  conservative 
methods  are  not  sufficicnt  or  whcn  thcrc  is  a  discharging  sinus,  excìsion 
of  the  whole  carpus  may  give  a  good  result  as  to  function  but  as  Ollicr 
poìntsoutitisimportanLforthispuqioselo  remove  ali  the  boncs  of  the 
carpus.  Thi3  may  be  dooc  by  an  antccior  and  posterior  ìndaion. 
Krmo\4ng  si  mply  the  diseased  portion  of  the  bone  alone  Ì&  noi  sufficicnt. 
In  the  nietncaq>als  and  phalangcs,  cxa^ion  of  the  incìi?.  is  often  of 
dbtinct  advantage  where  conservative  treatment  has  failinl. 

Spina  ventosa  or  tuberculosis  or  low-gra<ie  dLsease  of  the  long  bones 
of  the  fingers  or  mctacarpais  is  more  common  in  infants  or  small  chil- 
drCD  than  in  older  subjccts.  The  symptoms  are  puii,  »en»tivcnc$s  on 
pressure,  spìndle-shape  swelling.  It  should  be  trcated  by absolute  rest  to 
the  finger  and  band.  Where  an  abscess  or  a  sinus  demanda  operative 
interference,  simple  ind^on  is  not  sufficicnt  but  a  cut  shouM  be  madc 
Blightly  to  the  side  of  the  median  line,  the  tendons  retracted  and  the 
bone  opcncd  by  meaas  of  an  osteotome  so  tliat  its  cavity  may  bc  wipcd 
out  thorougbly.  Tiùs  is  the  treatment  of  choice.  The  cnds  of  the  bone 
should  bc  avoidcd  In  order  not  to  injure  the  epìphyses.  Where  ìndsìoa 
of  the  soft  tisHues  without  the  opcning  and  wìping  out  of  the  boneis  done 
further  infcction  is  the  mie  and  pahnar  abscess  may  occur.  Absolute 
immobìlÌ7.a(ion  witb  tabular  draìnage  for  io  <Iays  sliould  foltow  the 
operalion.  after  which  immobilization  should  bc  kcpt  up  unti!  ali  in-  ^J 
Hammatory  signs  have  sub&ided.  In  some  cases  therc  is  a  return  o(^ 
molion  of  the  joints  above  apd  below  the  discased  bone. 

Arthrìtis. — The  prohferative  or  degenerative  processe»  occurring  in 
the  various  forms  of  arthritis  are  the  same  in  the  upjwr  extremity  as 
elsewhere.  There  are  certain  points  m  arthritis  of  the  upper  extremity 
which  will  be  consJdered  briefly. 

Therc  h  a  form  which  follon-s  cxpo&ure  to  cold  or  tonstllitis.    Some-^ 
ttmes  the  actual  irritating  cause  may  be  dìBìcuIt  to  fmd.  ^^ 

Arthrìtis  of  the  Shoulder . — In  acute  arthritis  of  the  shoulder  there  is 
paìn,  Umitation  of  motion  and  lenderness  often  at  the  bicipìtal  groovc 
just  below  the  acromion.  The  limitalions  of  mution  and  pain  oa 
attempted  motion  are  more  markcd  in  abduction  and  outward  rotatìon;^| 
scnsitivcncss  to  jar  and  pressure  are  teli,  espedally  at  night.  Wcakncss 
and  numbneas  are  often  present.  Therc  is  marked  atrophy.  During 
the  acute  stage  immobilization  is  indicated»  genorally  in  an  abducted 
posìtion.  As  sensitìveness  to  jars  and  motion  grow  less,  gentle 
excrcìscs  are  indicateti. 
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Acute  or  Chronìc  Bursitis  of  the  Shoulder. — The  burss  most  com- 
moniy  involved  are  the  subcoracoid,  subscapular  and  subdeltoìd.  There 
is  often  intense  pain  and  sweUlng  in  the  ragion  of  the  bursa.  Heat  or 
extreme  cold  is  often  of  benefit,  together  with  Uniments. 

In  the  elbow,  wrist  and  hand  the  joints  may  be  more  easily  exercised 
to  advantage  and  are  very  much  improved  by  hyperamia  treatment  su  eh 
as  is  recommended  by  Professor  Bier.  Stasis  by  vacuum  or  by  a  care- 
fully  applied  Esmarch  bandage  is  beneficiai  when  applied  loosely  as 
prescribed  by  Bier.  Massage  and  irritation  of  the  joints  should  be 
avoided.  Massage  of  the  soft  tissues  and  unaSected  parts  of  the  limb  is 
often  beneficiai.  Exerdses  are  of  value  in  preventìng  the  deformìties, 
contractures  and  partial  dislocations  which  may  occur  later.  They 
are  often  of  benefit,  even  when  these  deformìties  are  present.  The 
periarticular  thickening  and  general  swelllng  of  the  soft  tissues  is 
sometimes  markedly  decreased  by  hyperjemia  treatment. 


SECTIOK  VI 

"OPERATIONS  UPON  THE  UPPER  EXTREMffY^ 

Bv 
J.  F.  BINNIE,  A.M..  C.M.,  f.A.C.S. 

AMPUTATIONS  AND  DISARTICULATIONS 

Amputations  of  the  Fingers.— Wlien  amputating  a  finger  one  ought 
to  sacrifìce  as  little  of  Lhe  finger  as  possìble  as  long  as  Uic  retaincd  part 
Ì5  sufRcìently  provìded  wìth  properly  inserted  tendons.  In  the  cvtnt 
that  symmetry  of  Llie  band  is  to  be  conisitlered  rutlier  tliati  usefulness, 
the  abovc  mie  nccd  not  apply. 

Disarticulation  of  Distai  or  Middle  I^alanx. — Flex  the  phnlaux 
complete ly.  Make  a  transversc,  dorsal  incision  opening  the  joint  from 
one  side  to  the  other.  Divide  the  lateral  ligaments.  From  each  end  of 
the  transverse  mciùon  make  lateral  ìncìsions  penetrating  to  the  bone  of 
the  phalanx  to  bc  rcmovcd.  Separate  the  phalanx  from  the  soft  partii 
on  it$  palmar  aspect  su  as  to  form  a  paliuitr  flap  long  enough  lo  cover 
thcstump  (Fig.  385). 

Remove  the  phalanx.  Trim  the  palmar  Sap  i(  necessary.  Attend 
to  hemostasi*!.    Suture.    The  resultant  scar  is  dorsal. 

Amputatioii  through  the  Proximal  Phalanx. — Kcllect  the  soft  parts 
by  a  ciiculaj  indsion  or  by  flaps.  Divide  the  bone,  preferably  with  a 
Gigli  saw.  Suture  the  divided  tendons  to  the  contiguous  theca. 
Attend  to  hemostasis.     Close  the  woumi. 

Disarticulatioa  at  the  Metacaipo-phalangeal  or  at  the  Metacarpo- 
caipal  Joìnts. — Figures  286,  287,  288,  289,  290,  291  suflìcientlydescribe 
these  operatioiLt.  Note  that  none  of  the  longìtudinal  ìnmìons  are 
madc  in  the  paim.  In  metacarpo -phalangcal  disarticulatioos  the 
head  of  the  metacarpus  shouid  beexcised  (Fìg.  287)  to  avoid  a  dcform- 
ing  and  disabling  protubcrancc.  "^Tien  removing  the  metacarpus  of 
the  thumb  or  of  the  little  finger  it  is  very  important  to  preserve  intact 
the  short  muscles  of  the  ihenar  and  hyjwthenar  emiiiences  because  by 
so  doing  a  very  uscful  and  movablc  stump  is  obtained,  espedally  if  the 
bone  is  removed  subpcriosteally"  (Kochcr). 
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Amputadon  or  Disarticulatton  at  tìie  Wrist. — Do  not  perform  a 
typical  anipuUtion  if  it  in  at  alJ  possJblc  U>  save  a portìon  o(  the  band 
or  a  movable  tìnger. 

AmpQtation  of  tìie  Foreann. — Form  an  antcrior  and  a  posterìor  fiap 
ol  skiii  and  dccp  fascia.  The  combinwl  Icnglh  of  tìic  flaps  shouW  (.*qual 
OQC  and  oae-halE  Limes  the  dìameler  of  the  lìmb  at  the  point  of  bone 
section.  Reflcct  the  flaps.  Divide  the  musdcs  and  deep  structurcs 
by  a  circular  incision  and  retract  them  to  the  site  choscn  fot  di%Tsion 
of  the  bonc^.  Divide  ihc  pcriwlcum  at  a  level  about  a  in.  obove  the 
line  of  bone  sectioB  and  separate  it 
from  the  bones  downward.  Saw 
through  the  radius  and  ulna.  With  a 
curette  remove  tlie  marrow  for  a  depth 
of  about  ^i  in.  Depriving  the  end  of 
the  bone  of  its  pcriosteum  and  of  ìts 
marrow  favors  the  fcrmation  of  a  non- 
tender stump  (Hirsch  and  Bunge). 
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Full  the  dividcd  nerve  trunks  out  of  their  sheaths  for  a  short 
distancc  and  divide  them  as  high  up  as  p05sibtc.  This  is  donc  to 
avoid  the  formation  of  puinful  neuromata,  Attend  to  hemostasU. 
Suture  the  flexor  to  the  cxtcn.'ìor  muscles  and  tcndons.  Unite  the 
flaps  by  suturing  the  deep  fascia  and  the  skin. 

A  typical  operation  such  a&  described  ìs  rarely  performcd.  The 
surgeon  must  niake  bis  flaps  out  of  any  available  material  Icft  by 
the  di&ease  or  the  trauma  which  has  dcmandcd  the  amimtation. 

Cinematic  or  Plastic  Ainputatioos. — X'anghetli  has  dcvìscd  mcthods 
by  which  the  tendons  of  the  forearm  (Icft  long  during  thv  amputation) 
are  formed  into  loops  covered  by  skin.    To  thcse  lonps  cords  a»! 
later  applied  and  coniiecled  with  an  artifidal  band.    Contractions  of 
the   musd::^  are  communicated  to  the  artificial  ringer.s  through  the 
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cords.  Recent  improvements  in  the  manufacture  of  artifidal  banda 
and  arms  bave  rendered  dnematic  amputations  unnecessary. 

Disarticulation  at  the  Elbow. — Makc  a  circular  ìndsion  through  the 
skin  and  deep  fascia  about  a  in.  below  the  condyles  o(  the  humenis. 
Reflect  tbe  skin  and  (ascia  upward  until  the  joint  h  exposed.  Strongly 
extcnd  the  joint  and  open  it  by  an  anterior  transverse  incision.  Di- 
vìde the  latera!  ligaments.  Hyperextend  the  joint  until  the  olecranon 
projccLs  into  the  wound.  Divide  the  triceps  tendon  at  its  insertion. 
Attend  to  hctuostasis.     Cloae  the  wound. 

Amputation  of  the  Ann.— The  mcthod  of  op«ratiiig  reqtùres  no 


.i. 
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Spedai  mention.  For  the  efficient  use  of  a  good  artificìal  ann  a  stump 
at  Uast  4  in.  long  is  neccssary.  The  longet  the  stump  the  bettcr.  It  is 
agrcat  advaatageif  part  of  the  inferior  cxpatision  of  the  humerus  can 
be  retained. 

Dìsarticulation  at  the  Shoulder. — Methods  of  preventive  hemo- 
stasìs. 

(o)  Prclimìnary  ligatignof  the  subclavianartery.  Thìs  b  valuablc 
in  case  of  largc  vascular  tumors  about  the  head  of  the  humcrus. 

{h)  Application  of  an  ckstic  constrictor  tightly  round  the  shoulder 
proximal  to  the  coracoid  and  acromion  process.  To  prtvent  slipping, 
a  loop  of  bandage  may  bc  passed  under  the  constrictor  and  puUed 
toward  the  opposìte  shoulder  by  an  assistant. 
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Mflhod  A. — Spence's  Operation. — SUghlly   abduct    the  arm   an* 
rotate  il  outward.     Makc  an  ÌDàsion  downwartt  from  a  point  justcs 
ternal  to  the  coracoid  process  to  the  insertion  of  the  pectoraiis  majoi 
Divide  the  clavicular  fibers  of  the  deltoìd  and  the  pectoralis  major.' 
From  the  lowcr  end  of  this  indsion  cut  across  the  front  and  outcr 
side  of  the  arm  ii]  a  homoiital  curve  (coavex  helow)  uotil  the  poaterior 
or  axillary  fold  h  reached.     This  horìzontal  ìncisìon   pcactratcs    to 
the  bone. 

Contìnue  the  horizontal  ìncieion  across  the  inner  or  axillary  side 
of  the  arm  uatil  the  arm  ìs  complctely  eocirclcd.  The  axillary  cut 
penclrates  only  the  skin  and  superfidal  fai.  Separale  the  ouler  flap 
from  the  bone  and  joint,  being  careful  to  avoid  injurìng  the  postcrioE. 
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Kwaltif.)  Kaic^ùg.) 


clrcumllcx  vtfsscis;  othcrwìsc  the  nutrìtion  of  thf  flap  Is  jcopirdìzed. 
Divide  the  tcndons  inserted  into  the  tuberosities  of  the  humerus.  Dis- 
locate the  head  of  the  humerus  by  disscctìon  and  manipulalion.  The 
arm  Ìs  now  attached  to  Ihe  body  by  the  axillary  tissues  alone  whìch  are 
casity  grasped  by  an  assbtant  or  in  tlic  jaws  of  a  atrong  gastrocntero»- 
lomy  clamp.  This  sccurcs  tcmporary  hcmostasis.  Complete  the 
ampulalion  by  dìviding  the  axìUary  tJ^sues.  Attend  to  hemostaùs. 
CIosc  the  wound. 

Xfetkod  B. — Flap  Operation. — Pince  the  patient  wìth  hì»  shoulder 
over  the  edge  of  the  tabte.  Relax  the  deltoìd  by  elevatìng  the  arm. 
Lift  the  dcltoid  vrith  the  Icft  hand.  Introduce  a  long,  narrow,  stroDg 
knìfe  at  a  point  jmmediately  below  the  coracoìd  and  pass  il  under  the 
deltoìd,  clo&e  to  the  anatomical  neck  of  the  humerus,  to  emerge  through 
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K  sHa  a(  a  poìnt  a  little  below  the  most  prominent  part  of  the  acro- 
mion.  Cut  downwnrd  and  ihcn  outward  s(j  as  to  coastruct  a  flap  con- 
siilittg  of  the  deltoid  (down  to  its  ìasertion)  and  the  skia  covering  it. 
Reflcct  the  flap  so  as  to  expusc  the  juint.  Divìde  the  muscles  ìnsertcd 
ìnto  the  tuberosities  as  well  a*  the  long  head  of  the  biccps.  By  dìs- 
section  or  raampulation.  dislocate  the  head  of  the  humcrus.  Divide 
the  joint  capsule  behind  the  humcral  head.  Grasp  the  undivìded  tissues 
(containing  the  axillary  vessels)  with  the  hand  or  a  suitable  ciamp.  Slip 
the  knifc  behind  the  head  of  the  boDC  and  cut  an  axìUary  flap  haU  the 
length  of  the  deltoid  flap.     Attend  to  hemostasis.     Close  the  wound. 

iéethod  C. — ^rilc's  Melhod. — Under  infilttation  ana-sthcsia  (novo- 
caine Ve  per  cent.)  expose  the  trunks  of  the  brachìal  plexus  and  the  sub- 
clavian  artery.  Inject  the  nerve  trunks  with  ì^  per  cent,  cocaine  or 
I  per  cent,  quininc  and  urea  solution.  This  blocklng  causcs  complete 
anicsthesìa  in  the  parls  supplied  by  the  plexus.  Apply  Crile's  clamp 
to  the  subclavian  artery.  The  orm  may  now  bc  amputated  by  any 
Riethod,  provided  that  the  cuts  on  the  outer  and  posterior  aspects  over 
the  deltoid  are  made  al  a  low  level  lo  avoid  skin  supplicd  by  the  non- 
anaMthctized  ccr\'ical  plexus. 

Interscapulo-thoracic  Amputation. — Le  Conte's  Meihoà. — Beginning 
at  ìts  stcrnal  end,  makc  an  incbton  along  the  claviclc.  Whcn  the 
middle  of  the  bone  is  reached,  continue  the  cut  downvrard  ìn  a  curve 
to  the  antcrior  a.tillar>*  fold.  Exposé  the  inner  two-thirds  of  the 
cLavicle  and  disarticuìate  it  at  its  sternal  end.  Divide  the  clavicular 
attadunent  of  the  sterno-mastoid  close  to  the  bone.  With  the  fìnger 
separate  the  cla\'icular  from  the  costai  fibcrs  of  the  pcctoralis  major 
down  to  the  anterior  axillary  fold.  Pulì  the  clavicte  upward  and  (or- 
vrard  and  divide  the  attachmcnt  of  the  subclavius  muscic  at  the  first 
rib.  Expose  and  dinde  the  pectoralis  minor  ;  retract  ìts  coracoid  portion 
upward. 

This  cxposes  the  axillarj'  vcsscls  and  ncrvcs  vcry  thoroughly.    Open 

the  sheath  of  the   vessels  high  up.     Doubly  ligate  and  divide  the 

artery.    Elevate  the  arm  to  drain  it  of  blood  and  thcn  doubly  Hgatc 

and  di^-ìde  the  vein.     Inject  the  exposed  trunks  of  the  bracKial  plexus 

_of  nerves  with  \i  per  cent,  novocaine  or  i  per  cent,  quininc  and  urea 

lulion.    This  nerve  blucking  lessens  the  amount  of  general  aniesthetic 

Tequired  and  diminisbes  shock  markedly. 

From  a  suitable  point  on  the  anterior  incìsion  make  a  cut  backward 
and  downward  to  the  ìnferìor  angle  of  the  acapulu  and  then  upward  to 
the  posterior  axillary  fold.  Dìssect  up  the  skin  and  supcrficial  fascia 
for  a  short  distance.    Divide  the  trapeàus  «nd  clamp  the  transvenatis 
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colli  or  posterior  scapular  artery.  Divide  the  muscles  attached  to  the 
vertebral  bocder  of  the  scapula  clcwe  to  the  bone.  Divide  the  serratus 
magDus  and  the  latissimus  dotai,  the  latici  at  the  posterior  axiUary 
fold,  If  there  Ì3  sufìtcient  flap  to  cover  the  huge  wouod,  complete  the 
amputation  by  joining  the  anterior  and  posterior  incisions  through  the 
axilta;  if  more  skin  is  required,  forni  a  flap  from  the  under  surface  of  the 
arni. 

A  ttcnd.  lo  hcraostasis.     dose  the  wou  nd  after  providing  for  drainage. 

OPERATIONS  ON  THE  SHOULDER-JOINT 

Aspiiation  or  injection  of  the  shoulder-joint  is  very  easy  when  the 
joittt  is  di.>itcii<lc(l  with  fluid,  as  it  is  In  cases  suitablc  (ar  the  operation. 
The  trocar  must  bc  intmduccd  cìthcr  just  e.itcmal  to  the  coracoid  proc- 
vss  or  exterual  to  the  angle  formed  by  the  juuctlon  of  the  acromioa 
process  with  the  spine  of  the  scapula. 

ArthrotomyforExplcratiooorDrainage.— From  the  posterior  promi- 
iteiice  of  the  Hcromion  process  make  ari  incision  downward  along  the 
posterior  border  of  the  deltoid.    Open  and  penetrate  the  subdeltoìd  i 
bursa.     Rctract  the  «dges  of  the    ^ 
v'ound  so  aa  to  deraonsltatc  the  in- 
fraspinatus  and  teres  minor  cross- 
iug  the  capsule  of  the  joint.    Open 
and  explore  the  joint  i!  the  latter  is 
necessan-.    Efficient  tabular  drain- 
agc  ma>'  be  easily  providcd  through 
the  abovc  tn^ision  or  the  joint  may 
be  dosed  by  suture». 

Before  clo^g  the  wound  it  i& 
sometime«  good  to  fili  the  articula- 
tion  with  iodoform  emulsion  (or  ita  F'o 
cquivalent). 

Ajthrectomy. — Suhperiosleal  Methoé  oj  OUicr. — The  ami  bcing  ab- 
ducted,  make  an  incisìon  from  a  point  extemal  to  the  coracoid  and  about 
^  in.  below  the  clavicle,  downward  and  outward  for  about  5  in. 
parallel  lo  the  fibcrs  of  the  deltoid.  Penetrate  the  deltoid  a  little 
external  to  its  inner  border.  Rotate  the  arni  until  the  bicipital  groove 
is  rccognizcil.  Incise  the  articular  capsule  frccly  parallel  and  cxtcmal 
to  the  tendofl  of  the  biccps  (Fig.  aga).  With  a  sharp  eicvator 
scrape  the  periosleum  and  tendinous  inscrtions  from  the  internai 
and  external  tubcrositics  of  the  huraenis.  If  the  structurcs  bave  not 
been  softeiied  by  disease  this  separation  is  so  difficult  that  it  is  welt 
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<  save  t!me  and  trauma  by  chiselUng  off  a  shcU  of  bone  along  wìth  the 
tcndons  and  pcrìostcum.  With  the  clcvator  separate  the  posterìor  and 
latera]  fibrous  attachments  from  the  bone.  Dislocate  the  head  of  the 
bone  through  the  n-ound.  Saw  off  as  much  of  the  upper  end  of  the 
humerus  as  is  necessary.  In  cbildren  ìt  h  wise  to  retaove  foci  of  disease 
by  means  of  chisel  and  sharp  spoon  ratber  than  to  typicall}'  reseci. 
Avoidancc  of  mjury  to  the  cpìphyseal  cartilage  in  the  young  is  of  great 
importance  to  prevent  interfereuce  mth  subscquciit  growth.  After 
^eating  the  head  of  the  humerus,  examine  the  glenoid  cavity  and 
remove  any  disease  which  may  be  prcsent  in  it  CarcfuUy  dissect 
away  ali  diseased  synovialis  and  any  sinuses  which  may  be  present. 
If  the  lesion  present  is  tuberculous  and  there  is  no  secondary  ìnfection, 
fiU  the  wound  cavity  with  iodoform  cmulsion  or  ils  cquivaicnt  and  dose 
without  drainage.  If  secondarj-  ìnfection  is  present  provide  tubular 
drainage  through  an  appropriate  posterior  ind&ion  aiid  partiatly  tlose 
the  main  wound  with  suturcs.  Apply  dressìngs,  It  is  necessary  to 
apply  a  largc  axillary  pad  and  to  bandage  the  elbow  and  forearm  to  the 
chesl  in  order  to  prevent  the  upper  end  of  the  humerus  from  bctoming 
displaccd  inward.  N'o  passive  movcments  must  be  attempted  for  al 
least  trighl  wtcks  iu  order  to  pemut  the  bone  to  Uccome  somcwhat  fixcd 
in  ìts  new  position;  otherwise  a  "flail  joint"  may  result 

If  the  excision  of  the  upper  end  of  the  humerus  is  nccessìtatcd  by 
malignant  disease  the  perìosteum  and  tendinous  insertions  ought  to  be 
removed  along  with  the  bone.  U  so  much  bone  has  been  removed  that 
a  "flail  joint"  is  certiiìn  to  result,  onc  may  expose  and  resect  a  suitablc 
segment  of  the  fìbula,  including  ìts  head,  inserì  the  cut  end  of  the  fìbula 
Uke  a  peg  into  the  medullary  cavity  of  the  sbaft  of  the  humerus,  placc 
Ihe  head  of  the  fibula  against  the  glenoid  ca\'ity  and  fix  it  by  sutures 
to  the  remnants  of  tbe  articular  capsule  of  the  shoulder.  In  excising 
the  fibula  il  is  convenient,  for  suturing  purposes,  to  leavc  some  of  the 
soft  structures  attacbcd  to  tbe  bone. 

When  a  "flail  joint"  results  from  an  estensive  lesectit»!  for  tuber- 
culous or  other  infective  disease,  a  similar  transplantation  of  bone  may 
be  valuablc  even  if  it  sbouid  be  necessary  to  nail  or  otherwise  fix  the 
upper  end  of  the  transplant  to  one  of  the  scapular  processes  and  obtain 
ancbylosis. 

lajuries  to  the  Supraspinatus  Tendon.— Codman  has  sbown  that 
the  dcltoid  can  act  efiicìeiitly  as  an  abductor  only  after  the  supra- 
spinatus has  pulled  the  head  of  the  humerus  firmly  against  the  scapular 
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poTtioDs  of  the  aJticulatìon.  Injury  to  the  supraspìnatus  tendon  thus 
is  capable  of  causìng  mucb  disability. 

Usuali)'  such  a  rupture  of  the  tendon  niay  be  expoaed  and  rcpaìri'd 
through  an  incuion  such  as  i&  mode  (or  the  treatment  of  subacromial 
bursilis. 

Operation  for  Subacromìal  Btirsitìs.— Split  the  deltoid  ihrougfa  an 
indslon  near  its  antcrìor  ma-rgìn  ninning  downward  for  about  2^  in. 
Irom  a  [>olnl  midway  between  tlie  coracoid  and  acromlon  processe». 
This  eiposcs  the  bursa  and  pcrmits  the  excision  of  its  thickened  and 
adherent  portions  (Pig.  393).  Motion  may  be  begun  in  about  lodays 
after  operation.    Occaslonally  the  above  method  does  not  suffìce  a.nd 


Ptc.  igj,— CodmBa's  bursitis.    (Cc^iun.) 

Codman  has  devised  what  he  calls  a  "sabre-cut"  incision  by  means  of 
whicb  very  free  iiccess  is  obtained  to  the  injurcd  paru.  The  indson 
is  Bpedally  valuablc  for  cxploration  of  the  joint  and  for  the  treatment 
of  fracture  dislocations  or  of  irreducible  dìsiocations. 

CodMan's  S«bre-cut  Arthrotomy. — Prolong  the  bursal  inriidon  (see 
preceding  paragraphj  direclly  back  over  the  shoulder  at  the  root  of 
the  acromion  procesa.  Divide  the  acromioclavicular  joint.  With  a 
Gigli  saw  divide  the  base  of  the  acromion  process  being  careful  not  to 
injure  the  suprascaputar  nerve  as  U  winds  through  the  great  scapular 
notch.  After  division  of  a  few  fibcrs  of  the  trapczius,  rettaci  outward 
the  acronùon  process  and  with  it  the  deltoid  and  the  vhole  outer  half 
of  the  wound  just  as  if  onc  opened  the  upper  part  of  the  seam  of  a  coat 
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sler^Tmd  looked  ia  at  the  top  of  the  shoulder.  If  the  supra^ipinatus 
has  bccn  torti,  the  articular  surfacc  of  the  joint  is  visibtc;  othcrwisc 
that  muscle  must  b«  divided  before  proper  exposure  13  obtained.  \Vhca 
the  actjve  opera lion  has  becn  completcd  Ìl  is  easy  io  suture  the  acromio- 
daviailar  joint  bccause  there  ìs  firm  fibrous  tÌ3sue  ali  about  ìt.  The 
acromion  maj-  be  united  either  by  wiring  or  by  suture  of  the  surrounding 
soft  parts.  The  opcration  is  not  suìtable  for  tubcrculous  or  inflam- 
mator>'  conditions. 

Arthroplasty. — Expose  the  joint  ihrough  Ollicr's  ìnctsion.  Thor- 
oughly  niobilize  the  joint  by  dissccting  away  aJ)  obstnicting  scar  tissue 
aod,  in  bony  anchylosis.  by  resecting  and  modelling  the  head  of  the 
hutnems.  It  is  (.'ssentiai  that  vcry  frcc  molnlity  be  obtained.  To 
prevent  reformation  of  the  anchylo^s  it  is  necessary  to  complctely  cover 
che  head  of  the  humerus  with  some  animai  tissue.  Tliis  may  be  done 
in  scveral  ways:  (1)  by  means  of  a  pedunculated  flap  of  fat  and  fascia 
obtained  from  thcchest  wall;  (a)  by  mcansof  a  pedunculated  flap  of  the 
pcctoralis  major  muscle,  the  pedicle  of  the  flap  being  formed  by  part  of 
the  humeral  imertion  of  the  muscle;  (3)  by  a  frec,  i.€..  not  pedunculated, 
fìnipoi  fat  or  fascia  takcnfrom  thrpatient  himsclf;  (4)  by  somcpreparcd 
animai  membrane  such  as  that  prcpared  by  Baer  (Johns  Hopkins  BiUle- 
tin,  Sept.,  1909)  from  the  bladdcr  of  a  pig,  or  by  Schmerz  (Zcnt.  f. 
Chir,  Oct.  14,  i()Ti)  from  hcmial  sac  or  amnion. 

Aithrodesis. — When  a  "ilail  joint  "  has  resulted  from  paral>'sis  but 
there  is  no  paralvius  of  the  muscles  unitlng  the  scapula  to  the  trunk  or  of 
thosc  of  the  cibow  and  band,  the  paticnt  may  largcly  rcgain  the  useof 
bis  arni  if  the  shoulder-joint  is  put  in  a  condition  of  stable  anchylosis. 
If  the  clbow  muscics  are  also  paralyzcd  by  those  servìng  the  band  are 
intact,  the  elbow  may  also  be  subjected  to  the  operation  of  arthrode^. 

TAe  Operation. — Owing  to  degeneration  of  the  deltoid  muscle  and  of 
the  circumflcx  nrrvc  in  cascs  suitablc  for  opcration.  access  to  the  joint 
is  very  easy  and  the  incision  may  be  made  in  any  convenicnt  place. 
VVhcn  the  joint  is  frccly  opcned,  ìts  synovialis  should  be  cxdsed  and 
ali  the  cartilagc  should  be  removed  from  the  head  of  the  humerus  and 
the  glenoid  fossa.  The  under-surfacc  of  the  acromion  proccss  must  also 
by  vivifiwi  with  knìfe  or  chisel.  The  head  of  ihe  humerus  is  now 
ptaccd  in  contact  with  the  vivified  surfaces  of  the  glenoid  and  acromion 
processe»  and  hcid  firmly  by  wircs  passcd  through  appropriate  holcs 
drìDcd  in  Ihe  humerus  and  the  glenoid  and  acromion  processi'».  The 
humerus  ought  to  be  in  a  posìtion  of  slight  internai  rotation  and  at  an 
angle  of  about  45^  to  the  outer  border  of  the  scapala. 
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foci  of  diaease  are  discovered  In  the  booes,  such  must  be  rcmovcd 
by  the  chisel  or  sharp  spoon. 

Individinglhebones.whereought  thelinesof  section  lobcsituated? 
AJonp  wiUi  the  olecranon  process  the  two  siginoid  cawties  of  the  ulna 
ought  to  bc  rcmovcd  and  the  radìus  dìvìdcd  at  the  saine  level  just 
below  its  head.  From  the  humerus  it  is  common  to  removc  too  little 
bone.  Jacgbson  consìdcrs  that  the  saw  ought  to  bc  used  above  the 
level  of  the  epkondyle  and  througli  the  highest  part  of  the  cpitrochlca, 
rcmoving  the  loxvcr  two-thirds  of  thìs  process. 

After  bteeding  has  been  attended  to,  the  skin  wound  is  closed  with 
or  without  drainage  by  means  of  rubher  tisaue,  and  dressìngs  are 
applied.  The  lìmb  shouid  be  immobilizcd  in  a  moulded  pi axler-of -Paris 
splint  applied  eilher  anleriorly  or  posteriorly.  As  $oon  as  the  wound 
bas  hcalcd,  passive  and  latcr  activc  movcmcnts  shouid  be  insUtuted. 

If  the  operation  has  been  performed  for  anchylosis,  a  flap  of  fat  and 
fasda,  obtained  from  the  foreann,  may  be  carcEully  wrapped  around  the 
lower  end  of  the  humerus  after  the  jrant  has  bccn  exdsed.  The 
prescnce  of  this  flap  prevents  recurrence  of  the  anchylosis  and  providcs 
material  suitablc  for  the  formatìon  o£  a  ncw  syno\'ialis. 

Poslerior  or  Tratisverse  /«ciwom.— Rulherford  Morison  makes  an 
indsion  about  i  in.  ìn  Icngth  from  the  tip  of  the  internai  condyle 
upwanl  along  the  ìntermuscular  septum.  Through  this  cut  ìt  is  easy 
to  expose  and  protect  the  ulnar  nerve.  He  then  makes  a  similar 
ind&ion  on  the  oulcr  side  of  the  clbow  and  joìna  the  iwo  by  a  cuf\-ed 
transverse  cut.  After  turning  down  the  skin  flap  thus  outlincd  for 
about  I  in.,  he  dividcs  the  triccps  Iransvcrscly  and  reflects  the  skin 
flap  and  the  triccps  tendon  downward.  This  gives  good  access  to  the 
joint.  After  the  necessary  resccUon  has  been  completed  the  triccps 
tendon  is  carefully  suturcd  and  the  wound  duscd. 

Instcad  of  diNÌding  the  tendon  of  the  triceps,  some  surgcons  saw 
through  the  olecranon  process  and  rcflcct  the  mobilizcd  bone  upward 
with  the  tricep.<>.  Subsequently  the  olecranon  must  be  rcplaccd  and 
secured  by  wire  or  a  nail. 

EXCISION  OF  THE  WRIST 


Typical  or  complete  cxdston  of  the  wrìst  mcans  scctìon  of  the  radius 
and  ulna  above  the  joìnt  and  removal  of  ali  the  carpai  bones.  Such 
eztensive  work  is  com parati vcly  rarcly  rcquired  and  when  disease  is  so 
estensive  as  to  cali  for  it,  then  the  question  of  amputation  as  a  really 
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more  conservative  and  dcsirable  treatment  must  be  serioualy  con- 
sidcred.  As  a  mie  operation  is  demanded  because  of  tubcrculosis,  and 
commonly  evidemcnt  of  the  e%'idcntly  dìseased  bones  by  means  of  &harp 
sjioons  and  chisels  through  any  convenìent  incision  is  alJ  that  is  rcquired. 
Ollicr's  subperiusical  meihod  may  be  takcn  as  ty-pìcal.  Makc  an 
incision  from  the  middle  of  the  second  metacarpo!  bone  upward  and 
inward  along  the  radiai  side  of  the  tendon  of  the  extensor  indicù 
(Fig.  294)- 


-13 


Pie.  394. — Ollier'sopenliun.     {A}tf  Parabtuf.'i 

K",  KtMvmi  C,  ulnai  St,,  ««fiboidi  I,  tfApMviil'  t-t',  t*n(l«n  exi.  cattai  r*<ll»lii  long.;  >•»',  «Mt. 
uni  naitiit  bravier:  j>j'.  «xt.  ouu  ■neiaoriii  pottlcU:  4-4'.  «t.  brcva  potlldij  1-1',  MI.  Ioafvs 
p«llici>i  0-«.«-ie.  «11.  cnminunu;  i-t'.ttt.  initlcli;  i  ■•()'.  «n.  iBialni.  dis-i  tj-ii',*».  carpì  ala*rì4. 

This  oblique  ìacision  extends  to  the  intcrstyloid  line  and  is  then 
carrìcd  up  in  the  axis  of  the  forcami  (or  a  short  distancc.  Rctract  the 
lendoQ  of  the  cxtensor  indicis  witkout  opening  its  sheath  and  so  expose 
iheimertionof  tlicextensorcarpiradialisbrevior.  Incìse  theperiosteum 
over  the  head  of  the  third  mctacarpal  and  continue  Ihis  incision  upward 
through  the  joinl  capsule  and  the  postcrìor  annular  ligamcnt  belween 
the  CJitcnsor  indicis  and  the  long  extensor  of  the  ihumb.  On  the  utnar 
side  of  the  wrisl  malte  an  incision  from  a  point  iJ4  '"■  «bove  the  point 
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ol  thestyloid  process  to  a  point  dose  to  the  base  of  the  fiflh  metacarpa!. 
This  indsion  pcnctratcs  tu  the  bone  along  th<:  radiai  side  of  the  cxtcnsor 
caipi  ulnarìs.  Thtough  Llie  two  tncisìons  separate  the  lìgamentous 
investment  from  the  bones  and  joints.  Wlth  forccps  scizc  the  indi- 
vidua.! carpai  bones  and  remove  them  by  dissection.  The  pisiform  bone 
and  the  unciform  process  nced  not  he  removed.  With  a  saw  remove  the 
lower  eml  of  the  radius  and  ulna  and  with  them  the  trìangular  cartilage. 
Excisc  the  carpai  ends  oE  the  metacarpal  bones  with  rongeur  forceps. 
Exdse  any  diseascd  lissuv  which  may  rcmain  after  cxtirpation  of  the 
bone!!.  Unite  by  tiutures  the  di\'ìded  annular  ligament.  Close  the 
wound  aiter  providing  for  drainagc.  It  is  somctiracs  wìsc,  cspeciaJly 
in  tuberculous  case»,  to  fili  the  cavity  with  a  powder  consisting  of  one 
part  iodoform  and  three  or  lour  parts  boradc  add.  It  is  best  to  use  the 
iodoform  and  boradc  acid  in  coarsc  crystals.  After  drcssings  bave 
becn  applicd  the  doraiflexed  hand  and  forearm  should  be  immobilized 
on  a  suitable  sptint.  A  mouidcd  plaster-of-Paris  palmar  splint  ìs  con- 
vcnicnt  and  ineacpensive.  As  soon  as  possìblc  after  operatiori  passive 
and  attive  motions  should  be  instituted.  The  wrist  itsclf  must  be  kept 
immobilized  until  thcre  is  good  consolidation,  cxccpt  that  after  the 
wound  has  healcd  the  spUnt  ought  to  be  removed  daily  and  gentle 
passive  raotion  practised. 

Arthroplasty  of  Wrist — In  cases  of  bony  anchylo&is  the  joint  may  be 
mt^ilited  and  bone  resected  through  a  longitudinal  ìndsion  on  the  radiai 
side.  By  conlinuing  this  indsion  upward  ami  underminìng  the  skin  it  is 
easy  to  obtain  a  flap  of  fat  and  fascia  which  can  be  made  to  cnvelop 
the  articular  surfacc  of  the  radius.  Motion  must  bc  bcgun  as  soon  as 
the  wound  has  hcaled. 


SECTIOX  VII 
THE  LOWER  EXTREMITY 

By 
W.  J.  FRICK,  M.D..  F.A.C.S. 

TRADMATA 

Cuts,  bruiacs  and  buras  of  the  lower  extxemity  differ  little  from 
the  same  lesioas  inflictcd  on  othcr  parts  of  the  body.  Xheir  con- 
sideration  bclongs  es.sentially  to  works  on  general  rather  thaa  on 
regiorta.1  surgery.  One  must  rcmembcr,  howcver,  that  the  accident  of 
location  may  flcmand  an  unuiiual  araoutit  of  immobilization;  e.g.,  a 
tranaverse  incised  wound  involving  tlie  piantar  fascia  oughl  to  be 
kept  al  rest  for  a  lon^  Lime  after  the  skin  wound  has  healed,  otherwise 
stretcliing  of  the  scar  ìn  the  fascia  tnay  lead  to  crippUng  dcformity. 

Injuries  of  Muscles.— IncUcd  and  punctured  wounds  of  the  muscles 
of  the  lower  eslremil  y  are  of  special  importance.  principally  because  of 
their  influence  on  locomotion  aiid  becauso  of  llie  difticulty  iind  annoy- 
ancc  in  sccuring  immobilization  sufficicnt  to  permit  of  thorough  repair. 
In  ali  wounds  bemostasis  must  be  secured  and  absolute  clcanlicess 
attaincd  &s  nearly  as  possiblc.  In  puncturcs  It  may  be  necessary 
to  entarge  the  wound  so  as  to  secure  hemostasìs  and  asepsis.  In 
small  clean  punctures  the  treatment  recommcndcd  for  a  limìted 
rupture  of  muscle  may  be  adopted  after  the  skin  wound  has  healed. 
Sìmple  contusions,  while  they  cau^e  lemporary  inconvcnience  and 
disabiUly  owing  to  pain  and  swcUlng.  recover  rapidly  under  almost 
any  or  no  treatment.  Massage  ha:«teDS  ret-i>very.  Occasionally  a 
contusL'd  rausclc  forms  a  hcus  minoris  resistenlia  where  infection  may 
settle  and  flourish.  The  symptoms  are  sìmilar  to  those  of  foci  of  in- 
fection in  any  of  the  soft  parts  except  that  tlie  disabìlity  is  often  out  of 
prt^ortion  to  the  sìzc  of  the  Icsion.  If  seen  early,  reaolutìon  may  be 
favored  by  rest  and  hypenemia.  The  application  of  hot  fomcntations 
or  of  Bier's  obstructive  bandagc  are  the  best  means  of  securìng 
hypenemia. 

Surround  tlw  afiecud  \iab,  (veli  above  ttic  loioo,  wilh  ftn  dutic  budisc.    The  bud- 1 
>ge  muit  b«  tisht  cnougb  ts  cause  a  little  twcIUns  and  i  Uttlc  iacmue  of  temperature  in 
the  lìsib,  but  mvttrmerea.ìUccoXdttt**,  (laìnor  thc^lightcst  parKSthtstt.     Leave  llitr  1>ani!«g« 
ia  position  for  atmut  i3  or  iq  houre  cut  of  tlie  14  and  ìn  ibe  Interval  elevate  tke  linb. 
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Ulht  aite  ai xbr  Icùoa  U  sudi  tliat  ibc  applicslioti  ot  a  batMU^c  U  incgnvxnicnt  or  impouiblc, 
the  Mmc  cSccts  mar  Ik  obtaincd  by  applytne  n  cuppioK  ^us  (Kliipp).  The  rìm  of  the  cup 
mittt  sunouad  tiie  «Me  iafccttd  arca  aod  the  auction  Bltould  be  gcntlc.  TìteK  mtut  b« 
iM  /iii'n  sud  the  aUd  bulginit  'nco  tbc  cup  ihouid  turn  rvd  or  bluish  rcd,  mertr  nkiu.  The 
cup  uught  to  be  applled  lor  ilx  perìodi  of  ave  mioutes  esch  wìih  an  intenril  of  Urne  mlniites 
b«twc«n  cach  application.      'Ilius  about  4;  mìnutn  ptr  da>'  are  coniiumei3  in  the  ircattncnt. 

U  tesoluiion  does  aot  take  place  inciston  aad  drolnage  are  morder, 
and  hfìre  again  hjiicncnija  is  wctl  calculatcd  to  basica  rccovcr>'. 

When  recovery  ensues,  scar  tì&sue  takes  the  place  of  any  musale 
which  may  bave  been  deslroye<I  and  the  conLractìon  of  this  scar  lissue 
may  cause  a  greatcr  or  Icss  amount  of  deformity  and  dUability.  Durìng 
the  healìn^  process  the  timb  should,  thcreforc,  be  placcd  and  kepi  in 
posiUon  to  avoid  coatraction. 

If  the  ncrve  Kupply  of  the  tnuscle  is  ìnjured  either  by  the  pritnsiy 
tratima  or  by  inclusion  in  the  rcsultJQg  scar  tissuc.  paresis  or  paralysis 
with  atrophy  iiiny  rpj\iU, 

Subcutaneous  Rupture  of  a  Muscle  or  of  Its  Sheath.— When  a 
muscle  is  firnUy  contractcd.  any  blow  upon  it  may  cause  it  to  rupture. 
The  rupture  may  be  complete  or  only  a  varyinR  number  of  the  fibers 
may  be  torn.  Simitarly,  whcn  a  muscle  is  tcnsc,  any  extra  straio  put 
upon  it  may  cau&c  partial  or  complete  rupture.  For  example,  a  man 
isplapng  tennis  or  hurrlcdly  trying  togctonto  a  Street  car;  hcsuddenly 
feeU  as  if  he  had  been  hit  on  his  calf  by  a  bullct  or  a  whip.  Thc-pain 
is  grcat.  He  may  fall  to  the  ground,  and  he  certainly  is  unable  to 
iralk  for  a  lime.    Wltct  has  hoppated? 

The  gastrocneraius  muscle  bcing  on  tcnsion,  a  slight  twist  of  the 
foot  or  leg  has  caused  some  of  iU  fibers  to  be  subjccted  to  a  little 
extra  strain  and  they  have  been  ruptured.  Various  names  bave  been 
given  to  this  injuiy,  e.g. ,  lawn  tennis  leg.  coup  de  fauci,  etc.  The  thigh 
and  calf  muscles  are  those  most  commonly  affectcd.  Rupture  of 
tbc  plantaris  is  oftcn  the  diagnosi»  whcn  tbc  calf  is  the  seat  of  the 
injury,  but  its  rupture  has  ncver  been  demomtrated.  Bcsidcs  the 
sharp,  suddcn  paìn  and  loss  of  fimction,  swetling  and .  tater.  ecchymosis 
appear.  If  the  rupture  h  extensive,  a  gap  may  be  palpated  in  the 
muscle. 

Rupture  of  the  adductors  of  the  thigh  is  occasionally  seen  in  riders 
and  may  also  reault  from  accidental  ovcr-abduction  of  the  thìghs. 
The  rcctus  and  the  vasti  may  be  ruptured  ìn  a»  effort  to  avoid  falling 
after  slipping. 

When  the  rupture  of  a  muscle  h  eitensive  or  complete,  the  torn 
proximal  fibers  contract  and  form  a  swelling,  and  the  distai  fibers  being 
deprived  of  iheir  nen-e  8U[^ly,  degenerate. 
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The  muscular  swellinj?  may  be  hidden  l>y  a  hcmatoma  soon  after  the 
accidcnt  or  may  bccomc  cvidcnt  only  alter  some  wccks.  Wben  the 
muscle  is  at  rest  the  swcIIìb);  la  soft  and  movablc  from  Mdc  to  side, 
but  not  up  and  down-  Whcn  the  muscle  is  passìvely  extended  the 
tumor  may  Icasen  in  volume,  but  when  the  muscle  actively  contracts 
the  tumor  moves  toward  the  origin  of  the  muscle  and  becomes  at  the 
samc  lime  largcr  and  hardcr. 

Sometimes,  though  rarely,  the  sheath  of  the  muscle  is  torn  and  a  hcr- 
nia  of  the  ilacdd  muscle  takcs  place  Lhrough  the  rcnt.  The  tumor 
Hisappears  when  the  muscle  is  passìvely  exteoded  or  actively  contracted. 

Treatment. — In  cases  of  partìal  rupturc  Ukc  "tennis  leg."  by  far 
the  best  treatment  Ì5  to  elevate  the  limb  and  stroke  it  upward  with 
the  hands  so  as  to  milk  the  swelling  away.  if  any  awelling  is  prcscnt. 
After  a  few  minutes  of  clevation.  the  wholc  muscle  should  bc  supported 
by  strips  of  adhesìve  plaster  surroundlng  the  limb,  Thcse  strips 
must  bc  applicd  snugiy  enough  to  support  the  muiiclc  when  it  is  in  use 
but  not  tightly  enough  to  press  upon  it  when  it  is  relaxed.  The 
patient  sbould  be  encouraged  to  use  the  limb  freely  and  not  lo  limp. 
It  is  usually  ncccssary  to  replacc  the  strapping  daily  for  a  lime.  Whar- 
tOD  Uood  used  the  abovc  treatment  cxtcnsively  even  in  rupture  of  the 
adductois.  When  a  muscle  is  extensively  injurcd  and  the  above 
treatment  appearsor  has  pruved  to  he  unsuitablc,  thenrest  followedby 
massage  anil  electrical  stimulation  of  the  muscle  and  latcr  by  cautious 
active  motion  gives  good  results.  Rcgarding"rider's  rupture"  of  the 
adductors  Kònig  adviscs  that  rìiling  be  given  up  for  at  least  six  monthSt 
thal  the  patient  at  first  should  lie  with  his  Icgs  togcthcr  and  that 
later  massage  and  gradually  intreaslng  cxcrcise  be  prescribed.  Whar- 
ton  Hood's  treatment  when  it  can  bc  appHed  gives  the  best  and  prompt- 
est  results.  Rupture  of  the  lower  end  of  the  quadrìceps  will  be 
considered  àlong  with  the  injuries  of  tendons. 

When  a  muscle  is  complctcly  ruptured  the  only  mcans  of  obtaining 
union  is  early  suture.  Maltress  suturcs  of  catgut  are  very  suitable 
and  the  muscle  must  he  kept  at  rest  for  several  wccks.  Late  suture 
of  ruptured  muscle  is  not  very  satisfaetory. 

When  a  muscle  sheath  Ls  torn  and  a  hernia  of  the  muscle  causes 
disabitity,  the  only  logicai  treatment  is  operative  repair  of  the  rcnt 
in  the  slieath.  Before  suturing  the  sheath  it  may  he  necessary  to  excise 
the  protruding  porlion  of  niuscle. 

Injuries  to  Tendons. — Inciscd  attd  Pundured  II'omuJj.— Puncturod 
wounds  of  tendorus  are  of  little  importance  (apart  from  the  dangers  of 
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infection)  unlcss  they  divide  the  tendons.  Tnciscd  wounds  of  the 
foot  ow«  thdr  particular  ìmportaoce  to  the  damage  they  may  ìnflìct 
upon  the  tcndons. 

Treatment  conststs  in  thorough  cleansing.  hemostasis  and  accurate 
sature  of  ihe  divided  tendons.  Wììtn  such  a  tendou  as  the  AchìUes 
is  divided  it  is  easy  to  find  and  suture  the  stumps,  but  vhcn  some 
of  the  long  extensors  of  the  toes  are  cut,  thetr  proxùnal  ends  are  re- 
tracted  for  a  long  dÌ5tancc  into  their  sheaths  and  may  be  difficult 
to  secare.  Sometimes  the  retracted  segment  of  tendou  may  be  pushed 
down  wìthìn  rcach  by  bandagiag  the  Icg  rirmly  from  the  knee  down- 
ward;  at  other  times  it  may  be  necessary  to  split  the  tendou  sheatb 
upward.  To  avoid  unneccwan'  cutting,  pass  an  eyed  probe  from  the 
wound  up  the  tcndoo  shcath.  open  the  sheath  through  a  small  indsion 
made  on  the  end  of  the  probe,  secure  the  end  of  the  tendon  vrith  a 
stitch,  puli  the  stitch  down  through  the  sheath  to  the  originai  wound  by 
means  of  the  probe  and  with  the  thread  pulì  the  tendon  into  position. 
Immet^te  suture  of  tendons  gives  excellcnt  resultai  if  a&epìis  is  secured. 

WfacD  from  any  cause  it  b  impossible  to  approximate  segmeots  of 
a  divided  tcndoo,  onc  of  the  numcrous  plastic  mcthods  may  be  u^ed 
to  secare  the  liaired  union,  or  both  the  proximal  iind  disiai  ^gmenta 
may  b«  united  to  the  side  of  a  ncìghboring  tendon  having  a  simitar 
function. 

Il  infection  supervenes,  it  must  be  trested  by  thorough  draìnage,  etc. 
Kepair  after  infection  commonly  leavcs  estensive  crippUng  adhesions 
between  the  tendon  and  the  surrounding  structures. 

The  alter- treatment  con^ists  in  immobilizatton  and  the  avoidance 
of  teuuon  on  the  Une  of  suture.  TJsuaUy  gentle  motion  may  be  begun 
three  to  four  weeks  after  the  operation. 

Rupture  of  Tendons. — When  a  tendon  is  rigid  from  muscular 
eSort.  any  extra  strain  eierted  on  it,  either  direcdy  by  a  blow  or  in- 
dircctly  by  a  suddcn  movcmcnl  or  twist  of  the  Umb.  ma\'  cause  it  to 
become  ruptured.  Tbe  rupture  may  be  at  any  point  of  the  tendon  from 
its  muscular  origin  to  ìts  hoay  inscrtion.  A  healthy  tendon  is  rarely 
ruptured;  usually  the  accìdent  occurs  to  tendons  which  have  been 
wcakened  by  pre-exisiing  discare. 

The  symptoms  are  usualty  vcry  cWdcnt,  vi^.,  loss  of  function.  pain, 
lendemesa.  swelUng,  ecchymoùs.  A  gap  may  be  palpabte  at  the  ^te 
oi  rupture.  Somctimes  a  ncìghboring  joint  may  be  involved  ìn  the 
&turbance;  <.;..  when  the  quadriceps  femorìa  teiMion  is  ruptured 
there  is  invarìably  effusion  of  blood  into  the  knee. 
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Trealtiunt. — When  it  is  easy  to  k«ep  the  divided  ends  of  a  ruptured 
tcodon  in  appositioD  or  nearly  in  apposition  it  may  be  proper  to 
treat  it  without  operation.  for  exampU,  in  rupture  of  the  tendo 
Achillis  a  good  result  may  sometimes  be  obtained  by  immobilizing 
the  foot  in  a  position  o(  extremc  piantar  flexìon  by  raeans  of  a  strap 
extendÌDg  from  the  heel  o(  a  slippcr  to  a  band  around  the  thigh  imme- 
diately  above  the  knee.  Such  non-operative  treatment  is  raxely  juslì- 
fied,  as  the  resutts  from pr<^erly  executed  operatìons areso  much better. 
If  there  is  much  bruisìng  and  awelling  it  is  wise  to  delay  operation  for 
a  few  days  until  the  exccss  of  audatcs  is  absorbcd.  During  the  delay 
the  skin  may  be  prepared  for  opeiatìon,  and  if  a  joint  (e.g.,  the  knee  in 
rupture  of  the  quadriccps)  will  be  opcncd  durìng  the  operation  it  may 
be  subjected  to  preliminary  treatment  by  aspiration  and  the  injection 
of  a  2  per  cent,  solution  of  formali n  in  glycerine  fj.  B.  Murphy). 

Operation  consists  in  free  exposure  of  the  tendon,  removal  of 
blood  dot  ajid  of  irreparably  injured  Ussues,  approximation  and 
suttire  of  the  tendon.  In  some  cascs  it  is  wisc  to  cover  the  Une  of 
suture  with  a  flap  (free  or  pedunculated)  of  (at  and  fasàa  (o  ald  in  the 
prcventìon  of  crippling  adhcaons. 

In  rupture  of  the  quadrìceps  tendon  the  best  exposure  is  obtained 
by  a  free  transverse  incision,  after  which  union  may  be  secured  by 
passìng  a  strong  stitch  transvcrscly  thiough  the  proximal  scgmcnt 
of  mu&cle  or  tendon  and  transversely  thiough  the  distai  stump  or, 
if  the  stump  is  too  short,  through  a  hole  drìllcd  in  the  patella.  When 
the  tendoD  is  torn  from  its  bony  iosertion  it  may  be  united  to  its  old 
site  by  means  of  a  nail  drìven  through  it  into  the  bone  or  by  suluring 
it  lo  the  pcriostcum  or  to  the  bone  ìtself. 

The  after-treatment  consJsls  in  immobilization  without  tendon  on 
the  suturcs  and,  after  a  tevr  weeks,  in  gcntle  mobitization  and  exerdse- 

Displacement  or  Dlslocations  of  Tendons. — The  tendons  most  com- 
monly  displaccd  are  the  pcroncus  longus  and  the  tibiali»  posticus. 

When  the  foot  is  ìnverted  or  pointed  straight  forward  the  tendon  of 
the  peroneus  longus  Ues  in  the  groove  at  the  back  of  the  externaJ 
mallcolus  but  it  the  foot  is  cvcrtcd  the  tendon  can  leave  ita  bony  groove 
and  is  kept  from  &Iipping  forward  only  by  the  cxternal  annular  liga- 
ment  (supcrìor  pcroncal  retinaculum).  If  a  severe  strain  is  put  on  the 
tendon  during  eversion  of  the  foot  the  annular  ligament  may  be  tom 
and  the  tendon  sUp  in  front  of  the  malleolus. 

The  tendon  of  the  tìbialis  posticus,  occupying  a  vcry  sìmilar  position 
on  the  inner  side  of  the  foot,  is  liablc  to  dislocation  on  forcible  inverdon 
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of  cUsplaccmcnt  of  the  tendons  of  tiiei 

ianticu»  are  obvious  and  the  tendons  thcm- 

Sometùncs  when   the  internai  annular 

cooMÙtally  or  from  aa  old  trauma,  the  patient 

,^  ^akf  the  p«roneu$  longus  slip  back  and  furth 

lakiMdiblc  and  painlesiS  snap.    U'hen  the  tendons 

fi(am«nt  bcingtom.itis  easy  to  reduce  the' 

is  rcquirtd  to  prevent  rccurrence.    In  the 

»  titer  rcducing  the  di»Iocatìon,  immobilize 

ak  •  rVS^^  angle  lo  the  Icg.     Immobilìzation 

^liKt  thr<«  weeks.    Treatment  for  di^ocation 

ià  »tMtì**'  ^*^  ^^'  above  except  that  the  foot. 


or  I 
thr... 

Rui- 
cffoti 
dirceli; 
become  r 
its  muscii 
ruplured 
wcaktnnl  I 

The  symi 
tendcrncAS,  - 
of  rupturc,    ^_ 
disturbance;  «.; 
tbere  ù  ìnvarìabi 


Ijùb  to  prcvcnt  recurrcncc  and  the  lesion 
vacane*  (^Hgatory.     Oftcn  timc  will  he  saveH  i 
«iter  the  dislocation  has  octurred.  ' 

bc  exposed  by  a  2'ìn.  incìsion  aver  the 
.according  to  whclher  the  peroneus  or; 
,  ^c  toni  ligament.     If  suflidcnt  tìgament  ' 
f^  «rilh  siiiurt-s.     If  the  liKament  Ì5  dc- 
^A  ni  prrìostcum  from  the  mallcolus  and 
k  ^  lh>e  annular  Ugament  or  lo  the  perios- 
-^  tai  the  periosteal  flap,  one  raay  use  a  ' 
^^  rKtus  (cmoris  or  the  tendo  Acliilli$.i 
W  Mturcd  ciUier  to  the  remnants  of  the  ' 
^^^lescum  of  the  mallcolus  and  os  calcisj 
,  mt  in  thcsc  two  bones  (Lexer).  | 

__      i  M  twist  the  tendons  or  tendon 
,AJfc  «w  *'">*  often  injure<I  and  tran- , 
,  tm  KUtc.  non-infcctive  inflammation  ' 
^^jio.    Paìn.  tcndt-rncss,  swelling  and^ 
j/^ttol  the  affected  tendons.     If  the' 
^^icfccd.  crepitation  is  oftcn  palpablc 
.;o«t»  ia  its  sheath.    There  1^  sreat 
j^he  so  inviai  as  to  be  neglÌKible . 
afta  coiuisl  in  the  occurrcncc  of  i 
^4pafL.cic.),  or  in  the  furmation  of  ' 
^  .-^t  jthctlhs.     In  severe  cascs  ihej 
^w  the  au>re  e\'ident  concomitanti 
■vr       (uels  of  "spraincd 


THE  LOWER  EXTRF.UITY 


ankle"  {i.c..  laceration  of  jirticular  ligaments  and  injury  to  the  syno- 
vialis)  is  sLiffness  largely  due  to  adhcsion  of  the  tcndons  foUowinR  the 
Iraumatic  thccitis.  FoElowing  continued  over-use  of  musdes  arni 
tendons,  a  chronic  conditìon  umìlar  to  the  abuve  is  very  common. 

rreatmenl.—li  the  aymptoms  are  verj'  severe,  the  limb  shouid  bc 
kcpt  at  rcst  and  t'icrv-atcd.  AUcrnating  hot  aad  cold  applications  are 
«seful  to  stimulate  the  circulation.  After  the  swclling  has  gonc  down 
it  is  commonly  advised  to  give  rcst  by  immobilizing  in  plaster  of  Paris 
or  some  suitable  splitit.  Wharton  Hood  long  ago  recommended  a  more 
attive  treatment  which  gives  excellenl  and  rapid  rcsults.  If  the  patìcnt 
is  sccn  vcry  soon  after  the  accident  iind  bcforc  awelUng  has  occurred 
"the  only  treatment  necessary  is  the  application  of  strapping,  by  which 
swclling  will  bc  prevcntcd  and  encouragcmcnt  given  to  move  and  use 
the  limb  as  if  nothing  had  befallen  it."  If  some  sUght  swclling  has 
occurred,  the  same  treatment  is  proper  but  the  strapping  must  be  re— 
applied  in  about  24  hours  having  bccome  loosc  owing  to  diminution  of 
the  swclling  bruught  about  by  the  combined  el!ects  of  muscular  activity 
and  oE  cxternal  suppott. 

Hood  advise»  thal  the  adhesive  strapping  be  applied  as  follows: 
"The  slrips  for  the  ankle  shouid  bc  18  in.  in  length,  and  about  3  in. 
Wide.  The  leg  shouid  rest  on  a  horizontal  bar,  with  the  anklc-joinl  in 
a  poaition  of  complete  flexion.  The  middle  of  the  first  strip  shouid  bc 
applied  tothesolcof  the foot, introni  of  thchccl, and  the two ends shoutd 
be  carried  upward  over  the  tarsus  to  cross  in  front  and  terminate  over 
the  anklc.  The  middle  of  the  sccond  strip  shouid  be  placed  at  the  back 
of  the  ankle-joint,  and  the  ends  brought  down  over  the  foot  to  cross  in 
front,  thuB  parlially  covering  the  &T&1  strip  and  making  a  figure-of- 
cighl.  The  third  strip  shouid  rcinforcc  the  sccond  and  bc  placed  a 
little  below  it.  the  ends  cro&.sing  over  the  instep,  a  notch  being  first 
cut  out  of  the  lower  margìn  of  the  strip  at  its  center,  to  remove  any 
impediment  to  upward  movement  of  the  heel.  A  fourth  strip  shouid 
be  placed  above  and  overlai>ping  the  «ocond;  and  thcn  ali  four  shouid  be 
retained  in  accurate  position  by  the  application  outside  them  of  one  or 
Iwo  narrow  .•ìlrips  of  adhesive  plaster,  uscd  mcrely  as  a  retaining  agcnt. 
The  originai  strips  shouid  not  be  drawn  tight,  but  applied  i^moolhly  to 
iheactual  contour  of  the  skin.grcat  care  being  taken  that  nooneof  them 
is  lighter  or  sl.^^ke^  than  the  rcst.  The  general  result  Ì5  to  enclose  the 
joint  in  a  case  whjch  otfcrs  no  impediment  to  its  mobility.  but  which 
places  an  insuperablc  ob.staclc  in  the  way  of  .swetling.  The  patìcnt 
walks  about,  and  the  action  of  his  muscles  upon  the  vcins  noi  only  soon 
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rbagc  and  efiusìon  into  it  and  a  ùmpte  or  non<infective  bursitis  results. 
Thìs  is  partìcularly  common  in  the  prepateliar  bursa.  Under  ap- 
propriate treatment  recovery  etisues  in  a.  few  days.  Treatment 
consista  in  coaxing  away  as  much  of  the  cffused  fluid  as  possiblc  by 
means  of  gentle  rubbing  wìth  the  fingers  or  thumbs  and  thcn  applying 
clastic  pressure  by  covcring  the  part  wìth  a  liberal  supply  of  cottoo, 
secured  by  a  snug  bandage.  Elevadon  nnd  rest  for  a  few  days  complete 
the  cure.  As  good  or  bette:  results  may  be  obtained  by  strappine  the 
injurcd  part  with  strips  of  adhcsivc  plaster  after  preliminary  raassagc. 
The  strapping  must  not  be  appUed  tightiy;  in  fact  whcn  the  limb  is  at 
rest  no  pressure  ought  to  bc  felt  but  whcn  in  motion  tbere  ought  to  be 
a  feeling  of  support.  If  the  efl'usion  faìls  to  bc  absorbcd  in  a  few  days, 
aspiration  may  bc  practLìC(i  but  this  is  very  rarely  rcquired. 

The  Icsions  produccd  by  rcpcated  slight  traumata  are  cousidered 
elsewhcre. 

Injuries  to  the  bload-vessels  of  the  lower  «tremity  do  not  diffcr 
sufUcicntly  from  similar  injuries  in  other  portìons  of  the  body  to 
requirc  special  dÌ5fus5Ìon. 

Injuries  to  the  Nerves  of  the  Lower  Extremity.— BecauM  of  their 
wcU-protected  siLuation  the  nerves  of  the  lower  extremity  are  not  oflen 
injurcd  cxccpt  in  very  cxtcn^vc  traxunata.  The  external  poplitcal 
nerve  is  more  frequently  injured  than  ìs  any  otbcr  bccause  as  it.  winds 
around  the  upper  end  of  the  fìbula  it  Ìs  superhcial  and  lies  against 
unyielding  bone.  It  may  be  bndsed,  lacerated  or  ruptured  during 
forcibte  flexion  of  llie  knce  in  ankylosis  or  by  ihe  fragments  o(  the 
bone  in  fracturcs  of  the  fibula.  It  may  be  divided  during  the  operation 
o£  tenotomy  of  the  bìceps.  It  may  he  iojuriuusly  prcssed  upon  by 
impropecly  applicd  splints,  or  it  may  bc  injured  by  any  wound  whether 
ìncised,  puuctured  or  gunshot. 

As  the  external  poplitcal  ner\'c  supplies  the  peronei  muscles  and 
the  eitensor  muscles  of  the  foot  as  well  as  the  integumcnt  of  the  front 
of  the  leg  and  doraum  of  tlie  foot,  the  symptoms  of  its  dìvisìon  or 
serious  injury  are  vcrj'  cvidcnt.  The  foot  assumes  the  position  of 
talipes  equinovarua  because  of  paralysis  of  the  peronei  and  ejctensors 
of  the  tocs.  Voluntary  flerion  and  everuon  of  Uie  foot  and  exten<noR 
of  the  toes  are  impossible. 

"Deep  sensibility  is  unaffected,  and  the  patient  may  be  ab!c  to 
appredate  and  to  locaìizc  the  sUghtest  pressure  causing  deformatìon 
of  the  skin.  Just  before  the  nerve  passes  around  the  neck  of  the 
bibula,  it  givcs  off  a  largo  lateral  cutaneous  branch;  it  is  most  often 
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tion  is  prttlc  ' 
considerable.     i 
must  be  tiikcn  Ift 
are  being  trcatc 


The  loss  of  sensibili  ty  which  resuits  from 
«oIt  oq  the  dorsum  of  the  foot  and  lower  thìrd 
r  boundory  of  the  area  insensitive  to  lìght 
ta  »£ter  division  of  the  whole  nerve,  but  its 
■Qft  the  outer  margin  of  the  foot  mcrge  grad* 
t  saiàbilit>'.    Sensibiiity  to  prick  is  abolished 
Ae dorsum  of  the  foot,  but  is  dcfcctive  over 
E  Aat  vucsihctic  to  cotton  wool.    After  divì- 
dbHlioa.  slmilar  phcnomena  may  be  observcd 
i«l  the  ulnar  below  ìts  dorsa]  branch. 
licermi  cutaneous  branch  produce»  a.a  area  of 
'  ««tee  sde  of  the  leg  and  dorsum  of  the  foot 
exc^t  at   its  esternai  border  in  the 
:^  ^k  «MtCT  surface  of  the  foot,  whìch  lerrìtory 
^^  «llh  tbe  external  saphcnous  ncrve.    The 
1  u)d  of  prìck  are  almost  coterminous, 
,„^j^,-r  the  difFcrence  ìn  the  toss  of  sensibiiity 
«ad  below  this  branch.    The  smal! 
Hmb  division  in  the  latter  situatìon 
md  has  lately  led  to  the  rcport 
Bur>-  recover)*"  after  suture.     Delbet, 
y^ch  fotlow  division  of  the  vxtema] 
kt  tus£  which  arìses  whcn  the  aerve 
-  ;^wHA  of  Ncrves."  Sherren.  p.  298). 

,-  «xtenial  pofiliteal  ner%-e  one  must 

^  «W«  pws  up  by  thcmselves  in  the 

^  ^WB,  vxà  that  ia  partiul  dìvìsion  of 

^nuon.  more  prone  to  injury  than 

g^^  pt^titeal  nerve. 

_  i^ lombarroot  in  the  spina]  canal, 

^ÙA  *s  >t  crosscs  the  brìm  of  the 

those  of  division  o(  the 

«iKther  with  the  grcat  scìatic 

ibgivenofT.    A  considera- 

1^^  to  the  correct  dia);noKÌ!t  in 

1  out  the  correct  seat.     In- 

1  dì^'i^'on  uaually  leaves 

«  injur)*  to  the  lumbo-sacral 

^^  fi  paratyzed.     Ao  tnjury 
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o(  the  fifth  anterior  mot  leaves  seiiisibility  unafTcctcd;  U  the  posterìor 
root  is  affccted  in  addition.  the  loss  of  light  touch  Js  less  extensive  than 
the  loss  of  sensibitity  to  prick.  ThU  was  beautìfuJIy  shown  in  a  patient 
with  involvement  of  these  roots  in  a  cauda  ctiuina  injury.  an  whom  I 
divìdcd  the  cxtcrnal  poplitcal  ncrvc  for  purposcs  of  anastomosìs.  Be- 
fore  his  operatìoa  the  !oss  of  sensibility  was  of  the  root  typc;  after,  it 
showcd  the  t^-pical  fcaturcs  of  the  loss  of  sensibility  resulting  from 
division  of  a  peripheral  ner\'e." 

Injuries  to  the  great  sdatic  nerve  are  rare  except  in  war.  Partisi 
solution  of  continuity  is  more  common  than  complete.  Aa  reraarked 
before.  the  libers  destined  for  the  peroneal  nerve  are  more  oftcn  and 
severely  injurcd  than  are  thosc  for  the  internai  popliteal.  Makins  in 
gunshot  wounds  of  the  sciatìc  nerve  found  that  in  90  per  cent,  the  in- 
ternai popliteal  nerve  elements  cscaped  while  the  external  popliteal 
elemenis  were  evidently  ìnjured.  The  muscles  of  the  Icg  are  ali  para- 
lyzed  after  seclion  of  ihe  sciatic  nerve;  if  ihc  scction  is  in  the  upper 
part  of  the  thigh  the  ham-strìng  muscles  are  also  paralyzed,  but  as  the 
gradlis  escapes  ihis  may  lead  to  error  in  diagnosis  as  it,  cspccially  if 
hypertrophicd,  can  &ùx  the  kncc.  Besides  the  motor  symptoms  there 
Is  loss  of  sensation  below  the  knee  except  along  the  course  of  the  in- 
ternai saphenous  nerve  on  the  inner  side  of  the  leg.  Sherren  states 
that  sensibitity  to  decp  touch  is  only  lost  over  a  comparalively  small 
area  of  the  foot. 

Trealmcni. — Bruiscs  and  such  injurìeii  of  the  nerves  usually  recover 
spontaneously  but  during  the  course  of  thcir  recovery  the  muscles 
temporarily  paralyzcd  may  becume  so  stretched  that  they  are  unable 
to  do  their  work.  If  such  a  musclc  is  put  on  the  stretch,  e.^.,  by  pas- 
sively  flcxing  the  foot,  and  the  patient  can  now,  cvca  to  the  most 
minute  degree,  extend  the  foot,  thcn  recover>'  ia  certiun  to  take  place 
i(  a  brace  is  so  applied  that  the  affected  struttures  are  complctcly  and 
continuously  rela^ied  for  wceks  or  months.  The  brace  should  be  such 
(hat  access  lo  the  affected  muscles  is  easy  and  massage  and  muscle 
stìraulation  can  be  carrted  out.  The  posture  of  rclaxation  (dorsal 
flexion  of  the  foot  in  pcroneal  paralysis)  must  be  kept  up  continuously 
untjl  the  patient  h  able  voluntarily  to  moke  furthcr  dorsal  flcjtion. 
Whcn  he  can  do  this  a  cure  is  asnurcd  in  time  but  too  much  ten&ion 
must  not  be  put  upon  the  newly  contracted  tissues. 

Partial  or  complete  divùàon  of  the  external  popliteal  nerve  should 
bc  immcdìatcly  rcpaircd  by  suture.  In  case  of  fracture  of  the  fibula 
with  evideaces  of  nerve  injury  the  fracture  should  bc  submittcd  to  open 
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i  401(1  ihe  nen'e  relicved  from  ali  posàbiUty  of  pressure.  After' 
^vision  ot  the  scìatìc  ncrvc,  no  matter  how  carefuUy  aod 
^H.i.»piitnMy  it  ts  sutured.  months  must  elap^e  bcfoic  recovery.  In 
%Ma  lhlt««  to  «ix  months  senstbilìty  to  (ltf«p  touch  may  be  expccted. 
^  (Minte  «pprccìatioQ  or  touch  may  he  expected  under  18  months. 
jlt}Mt  m>tw  ixtwcr  may  return  wìthin  a  year  but  complete  muscular 
Mcvvfry  U  not  Uk«ly  undvr  two  years  or  more.  The  dorsai  flexors  of 
Ibit  KhU  #iv  tbc  last  to  recover. 

**Iii  dMilìiig  wjth  ìnstances  of  incomplete  interruption  of  contìnuity 
U  the  Ktwil  scìiitìc  nf  rve  we  must  be  preparcd  to  treat  complete  dixnsion 
\\i  tttt  cJkleriukl  popUtcal  portico.  Thi.i  must  be  dealt  witli  as  complete 
\MvUKm  rUi-whcre;  if,  after  an  injuo'  to  the  great  sdatic,  the  rcacllon 
\i(  ilcKPiW'fa*^**'»  dcvclups  in  the  cxtcrnal  popUtcal  group  of  mus- 
ilv*,  cvt'U  nliliouf;h  tho»c  supplied  by  the  ìnternul  poplitcal  are 
UltAltivtnl,  tilt-  ncrve  &tioultt  bc  exposed,  tlic  damagcd  portion  of  the 
Mteninl  pk>pliteiil  tound  by  tracing  U  up  from  below,  separated  from 
Ihr  Intriital,  exi'ÌAc<l  and  rcunited.  Durine  tlieearly  stagesof  recovery 
\\w  woiKltl  ul  the  body  must  not  bc  alluwrd  to  rcst  on  the  paralyzed^J 
(iHil  ì  prrlomtintt  ulccnt  are  liable  to  develop  and  may  necessitate  ampu-  ^M 
talloit  Tìxo  ioot  and  leg  should  be  fitted  with  a  tight,  wcU-padded  poro- 
pUnlU  »p|hil  lo  prcvcnt  deformity  and  the  patìent  allowed  to  get  about 
wlUi  tho  limb  ilexed. 

**No  lime  after  the  injury  is  too  long  to  attcmpt  operation;  ampu- 
iRtlon  fehttulcl  net  bc  advised  as  a  routine  mea-surc  even  in  old  cascs. 
Tti«  tenilcney  to  ihe  formation  of  pcrforating  ulcers  ceases  with  the 
rMlotnliitii  iif  protopathic  sensibilìty,  and  thìsis  to  be  expected  In  cvery 
CAM)  In  whK  h  the  wound  heais  without  suppuratìon.  Ai  the  end  of  the 
ftf»l  ftlHRe  ol  recovery  the  whole  of  the  sole  of  the  fool  is  in  that  condi- 
tila (il  M'imlbllity  (ound  in  the  intermediate  zone.  Ali  .siimuli  bave  an 
impli^aHnitl  tÌUKl>»K  radiuijng  cbaracter,  and  for  thìs  reason  the  limb 
may  Up  uir Icm,  Ihe  pnticut  bang  unable  to  bear  any  weight  on  it.  Thìs 
wlll,  In  iitailCM«t|boonly  a  stuge,  andasepicritìcsensibìlily  19  restored 
|lii>  (riiiIrrnMI  iradually  diminì^hcs.  If  scnsory  recovery  fails  at  thìs 
ttftRi*,  «tiipulittltm  may  be  nccessary  on  account  of  the  tcndemess  and 
p«(n;  l(  thii  t*  doni-  cure  .ibuuld  be  taken  to  obtaìn  the  flap  from  the 
Initrr  *ldr  of  Ihe  leu,  from  skìn  suppUcd  with  nurmal  sensìbiUty  by  the 
Intvrnnl  aaphenoui. 

"  |f  coiDplote  motor  recovery  (ails  a  suitable  surgical  boot  sbould  be 
w»rn,  or  «rtliniddla  of  tlic  anklc  carrìed  out"  ("Injuries  of  Nerves," 
Sherrcn.  pp.  aps,  ago). 
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FRACTURES  OF  THE  LOVVER  EXTREMITY 

SIR  W.  ARBUTHNOT  LANE,  BART. 

It  wouid  be  wcll  to  coasider  ìn  the  first  inslancc  how  far  it  is  nec- 
essary  to  rcstorc  broken  bones  to  iheir  originai  forni  and  whcther  the 
booes  of  the  lowcr  extremity  cali  for  any  treatment  otber  than  that 
required  in  the  case  o(  the  upper  extremìty.  W'hìle  invcstigating  in  the 
dissecting  room  the  retnarkable  e^•olutionary  cbanges  whìch  the  skele- 
ton undergoes  in  quite  a  short  period  in  consequence  of  the  habitual 
a&sumption  of  atUtudes  of  activity  and  of  icst,  I  ciamincd  many 
subjecis  who  had  susiained  fractures  and  was  able  to  obscrve  the 
sevcral  changcs  in  the  articutatioos  which  took  place  because  of  ihc 
alterations  ia  the  mode  of  transmissìon  of  force  through  them  rcsulting 
from  an  alteration  in  the  axes  of  the  Jragments, 

The  cbanges  which  the  skeleton  undergoes  in  consequence  of  a 
spccialization  of  functions  afford  most  striking  evidente  of  evolutioD 
since  the  alteration  in  the  forms  of  the  boncs  and  joints  are  pcrfectly 
characteristic  and  the  skeleton  whìch  Is  evolved  in  this  manner  diffcrs 
altogcthcr  from  the  normal  in  some  instanccs  mucb  moie  thaa  the 
latter  does  from  that  of  the  higher  ape.  I  would  refer  the  reader  to 
the  foUowing  papers''whìch  will  supply  ali  the  evidcnce  he  requires  on 
this  subjcct.  The  cvolutionary  changcs  whìch  dcvclop  in  the  joints 
in  laborers,  etc,  are  of  great  importance  to  us  in  the  constderation  of 
the  treatment  of  fractures.  At  the  timc  I  dcscrìbcd  them  they  were 
rcgarded  as  evidence  of  the  presence  of  a  disease  commonly  called 
"rheumaloid  arthritis"  or  "osteoarthritis.'* 

They  consistcd  of  dcstructivc  changcs  in  the  cartilagcs^  both  ar- 
ticular  and  interarticular,  in  lìpping  of  the  edges  of  the  bone  in  ordcr 
to  render  the  articular  surfaccs  more  estensive  and  the  joint  more 

■  Oiuviiun  and  pAthology  of  tbc  so-caUcd  discuc  Rbcumatoid  Arthrìt  is  or  Bìuniauiic 
Gout  uul  of  Senile  ChinKes,  Tunsactions  Pithological  Society,  iSRs-iSSti.  Some 
citaiu»  ìq  the  f'>rm  ti  ihr  acculiulsr  cavitics,  ipinal  cnlumn  and  jointt  of  lh«  h&nd  lUu»- 
tntM  by  the  «n.itomy  of  the  durwnman.  ('•uy\  llo«p.  Repoit,  i$SA.  A  Kiuarluble 
ewnpk  of  the  ou-nncr  in  which  prcuurc  chiutgcft  itay  rtve«l  ihe  Inbor  klalory  oi  ihr  indi- 
vidii*!,  Joiiriutt  of  Aiutoiny  «nd  Phyiiutogy,  i  S86.  Tht  AnatODiy  aiul  P  hytiology  dì  ihe 
SbocDukcr,  Jouni.  Aoat.  and  l'hyi.,  iSS;. 
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securc  tiU  tinally  ankylosis  o(  ihe  bones  ensues.  On  the  other  band,  a 
ncw  joint  niiffht  l>e  developcd  whcre  previously  there  vas  none  what- 
evcr.  I  found,  wheo  thcre  was  iLxiat  displacement  of  the  fragmetits  in 
a  broken  bone,  that  prcckcty  the  same  changes  look  placu  in  joinis 
whose  mechanics  were  affected  by  the  alleration  in  the  axcs  of  the 
(ragmcnts;  that  ihesc  chanites  vere  grcatcr  in  the  lower  than  in  iJie 
upper  extremity  because  of  the  tran&misaion  of  the  supcrjaccnt  wcight 
o{  the  trunk  ihrough  the  fornifr;  that  thcse  changes  were  stili  further 
exaggerated  In  the  lower  hmb  if.  be»ìdes  the  weight  of  the  trunk,  they 
transmitted  the  additional  weight  of  a  load  home  upon  the  trunk;  and 
that  thcsc  changes  were  more  marked  and  more  progressive  as  age 
advanced.  In  young  llfe  whiie  the  growing  Unes  were  stili  actìve  thcrc 
was  more  change  in  the  forni  of  the  bone  and  less  io  the  articular  sur* 


Tic.  J95. 

faces.  Tbis  cmued  in  accordance  with  a  law  1  formulated,  namcly, 
that  "the  rate»  «f  bone  (orraalìon  in  the  scvcral  portions  of  a  growing 
line  vary  inversely  asthepressuretransmitted  through  them,"  Again, 
as  "the  skeleton  represents  the  cryslaUization  of  the  lincs  of  force"  an 
alteration  in  the  axes  of  the  fragments  in  young  life  is  met  by  the  forma- 
lion  of  an  entìrely  new  shaft  which  extends  along  the  whole  length  of 
the  bone,  any  portìon  of  the  old  shaft  that  is  not  included  within  the 
area  of  the  tioes  of  force  disappearing.  This  adaptabìlity  of  the 
skeleton  whose  outlinc  is  altcred  by  jnjury  is  more  marked  the  younger 
the  subjecL  It  may  be  produced  quite  late  in  life  by  gorging  the  lìmb 
with  blood. 

The  following  radiograms  illustrate  the  chaogc  that  takcs  place 
in  young  life  very  well: 


ntACTlTBES  OF  THE    LOWBR    EXTREHITY 


349 


Stili  (urther  increascd  by  progressive  absorption,  while  the  changes 
[alceady  noted  in  the  originai  shaft  and  in  the  new  formation  are  much 
tmore  marked. 

Figure  399,  takeo  three  years  after  the  injury,  shows  tbat  a  new 
shaft  conaecting  the  ejctremities  of  the  boacs  has  bccn  laid  down, 
whilc  the  originai  one  has  almost  completely  dìsappearcd.  The  range 
uf  flexton  13  stili  further  Increased. 


Fin.  tgg. 

On  general  prindplea  we  see  that  the  necessity  or  the  importance 
of  effecting  a  complete  restoration  of  the  form  of  the  fractured  bone 
varies  direcLly  with  the  agc  of  the  individuai.  At  the  same  time  I 
am  strongly  opposed  lo  the  vicw  hcid  by  man>-  surgeons  that  the. 
necessity  of  rcstoring  fractured  bones  to  thcir  normal  forni  is  oot  as 
iDiportant  in  young  lifc  as  at  anyothcr  period.  This  fallacy  bas  been 
completely  exploded  by  Mr.  Sampson  in  bis  paper  on  fracturcs  in  the 
[■Lancet  for  which  Iwouid  referyou  to  theLancet.  August  17,  igia. 
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The  follovring  shows  the  changcs  which  can  be  developeti  artificially 
late  ia  li(c.  The  case  wos  that  of  a  wclUbuilt  man,  agcd  56  ycars.  He 
had  sustained  a  severe  commìnuted  fracture  of  the  left  tibia  and  fibula 
in  Decembcr,  1910.  The  fracturcs  were  produccd  by  direct  injury, 
and  there  was  much  damage  to  the  soft  parts.  The  tibia  and  fibula 
were  each  broken  io  two  places,  so  that  there  were  six  separate  large 


Fli;.  joo. —  Caat  2-  Skiagram  Inkcn 
Feb.  5,  1911,  ihowiiij  condiiion  of  tibia 
uid  fibula  t)c(o[c  vpcnitMn. 


Fu:,  joi, — Cose  i.  Slùngro-m  (nken 
Apfil  Jf>i  19' I,  i-howing  rcpoMiion  of 
parli  Ih'»  mvnlbs  of U-r  vprritìop.  Tbc 
lormaliun  of  new  iHinc  i»  iiitlìialcd  but 
(ainily. 


fragments  o(  bone.  Besiilei  Ibis  Lhere  wcrc  scveral  smaller  piece*. 
The  fragmcnts  had  beco  so  diaplaced  that  their  severa!  axes  differed 
very  greatly  in  dìrcciìun  and  there  was  much  ovcrlapping,  so  that  at 
none  o£  the  four  frarlures  was  there  anything  approaching  apposilion 
of  the  broltcn  parts.  The  operation  was  pcrformcd  on  Fcbruary  19, 
1911.    The  imperfect  junctions  betwccn  the  tibial  fragments  were 


Fic  joi. — Cjuc  1.  Skiagram  Lnkcn 
Sept.  it,  1911,  iihowìnx  Ulrr  rtsulu  ol 
operatioD  and  the  (ultori  dev«lupmcnt 
ol  bone  aloiL^  tììt  lille  ol  prcuure. 


bave  affordcd  no  suffident  compensa tion.  as  the  fibular  fragmenU  wouid 
unite  as  soon  as  the  tibia  was  (unclionally  secure. 

The  patient  made  an  uninterrupted  recovery.  His  ambulatory 
sptint  was  fitted  by  Mr.  Hoetitcke  on  May  8,  iQii,  und  the  paticat 
soon  Icarncd  lo  use  it. 

Figure  joo  repre^eots  the  fragments  on  Feb.  $,  191 1,  about  thrcc 
months  after  the  rcccìpt  of  the  injur)*  when  the  leg  was  absolutcly  use- 
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IWk  wWte  Pìgs.  501  and  303  show  the  condition  o(  the  boae  at  inte? 
««!»»(  »l>out  Iwo  and  &even  months  after  the  opcratioa.  The  amount 
•I  «•»  bone  Ihat  continued  to  forra  even  after  the  fragmcnts  of  the 
Ubili  h»d  bccomc  firmly  united  and  'while  the  patìent  was  leading  a 
«UMaI  lite.  Thi3  is  shown  vcry  wcU  in  Fig.  303  which  was  takeojn 
Jun*.  1Q14,  more  than  three  years  after  the  operation. 


Pio.  J04.— SkUmm  Ukcn  July  4< 
iQie,  tlii>*liis  caniMlion  of  Icniui  beforc 
<i|Knlloii. 


Fio.  305-— Ski*giani  takcn  Aug,  3», 
1910,  showing  «arly  reuilts  of  open- 
tion. 


Again.  Fig.  ,104  rcprescnla  a  badly  united  comminuted  fracture  of 
the  Icft  fcmur  with  complete  incapacity  to  walk  fivc  months  after  the 
receipt  of  the  injury.  Figure  305  shows  the  condition  a  month  after 
the  operation,  a  consldcrabtc  interval  cidating  bctwccn  the  fragmcnts 
which  are  in  contact  only  over  a  small  area.  The  paticnt  was  got  up 
itt  a  HoefTlcke'»  bplint.  After  an  interval  of  nine  months  the  callous 
formation  fs  shown  in  Fig.  306.     The  function  of  the  leg  was  then 
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nor^mal.    This  conditìon  couid  not  havc  bccn  obtaincd  without  grcat 
cngorgcmcnt. 

I  will  refcr  more  fully  later  to  the  mode  in  which  this  law  c&n  be 
applicd  witb  grcat  advaiitage  to  the  trciitmcnt  of  xuch  f ructures  as  couId 
not  bc  dealt  witli  olTectually  in  any  olhcr  way.  From  a  careful  con- 
sideration  of  their  general  principles  it  is  ob^ious  that  it  is  of  great 
advantagc  to  the  individuai  that  whtn  the  fragments  of  broken  boncs 


Tjo.  306.— Skiiigrim  Uken  May  »s>  «9".  fJwwing  lirin  bony  union. 

fare  no  tonger  ìn  apposi  tion  Uiey  shouid  be  restored  lo  their  normal  (orm, 
that  the  more  the  tncchanìcs  of  the  slcclctoa  are  impaired  hy  the  dìs- 
placetnent  the  more  urgently  is  recun$tructÌon  requìred  and  that  as  tn 

I  the  lower  extreinity,  joint  changes  consecfuent  on  tlie  displacement  are 

'much  grcatcr  ihan  in  the  case  of  the  upper  limb.  the  neccssity  of  eflect- 

[ing  restùratìon  uf  forni  and  function  U  stili  grcater. 

Now  I  propose  to  considcr  themcchamcsof  a  f  radure  of  a  long  bone. 
It  may  be  brokcn  in  two  ways,  one  is  by  indirecl  vìolence  as  tn  a  fall 
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I  cali  your  attcntion  lo  thcsc  statcmcnt5  lo  show  that  whilc  surgeons 
held  very  similar  views  as  lo  the  mechanical  faclors  that  oppose  the 
reducUori  aiwl  retctiUon  of  Ihe  [ragnierits  o(  a  broken  bone  in  accurate 
apposìtion,  yct  thcy  appcarcH  to  obtain  cqually  goiHl,  in  faci,  if  onc 
can  interprtl  llieir  laiiguage  accordiiig  lo  its  usually  accepted  signi- 
ficatìon,  perfcct  resulta  by  mcthods  which  lo  the  ordinar)'  mind  are 
mechanicall}'  absolutely  antagonisttc  both  in  practice  and  in  prindple, 

I  expectcd  to  cxpcricncc  opposition  in  two  dìrcclions.  I  bclìcved 
thal  matiy  surgeons  woiild  say  that  the  statements  I  had  made  as  to 
the  bad  resulls  tiblained  by  the  treatment  ol  fracturea  by  manìpulation 
and  splinting  wcrc  vcry  miich  cxaggcratcd.  and  that  thcy  wcrc  ablc  to 
restorc  the  broken  bone  to  its  uriginiLl  form,  and  tliut  ihe  inechamcs  of 
their  patients  and  thcir  wage-carning  capacity  wcrc  bui  sligbtly,  if  at 
ali,  affected  in  consequencc  of  the  accidenti  also  that  ihey  v/ould  sub- 
stantiato  this  by  The  production  of  the  suhscquenl  history  of  cases  that 
had  bccn  under  thcir  care,  and  which  I  prcsumcd  could  bc  obtaincd 
with  little  ditTiculty.  In  order  to  meet  thls  objectìon  I  made  vcry  ex- 
tensive  inquirics  of  medicai  men  practising  largrly  among  the  laborìnf 
classe»,  of  instrutncnt-makvrs,  of  largc  employers  of  maiiy  kinds  of 
labor,  of  the  lahorers  thcmselves,  and  of  thosc  who  bave  to  do  with 
assistine  the  poor  both  inside  and  outside  our  inlirmaries.  In  conse- 
quencc uf  ihcm  I  was  satisfiwi  that  iht:  teachinR*  conlained  in  the  icxl- 
books  as  to  the  pos^bility  of  rcstoring  the  forni  of  broken  boncs  and  thu 
satìsfactory  rcsults  of  Ihclr  treatment  were  absolutely  false. 

The  diacovcry  ami  application  of  the  X-rays  some  years  later  vcri- 
fied  my  opinion  as  to  the  impoàsibility  of  putting  displaced  fragments  of 
broken  bones  in  accurate  apposìtion  without  operative  interference. 

The  factor  which  opposcs  the  replaccment  of  the  fragments  of  a  long 
bone  in  accurate  a{)positìon  is  the  shi)rtening  of  ali  the  soft  parts  about 
the  bone  whii  h  form  ties  in  the  length  of  the  limb.  The  musclcs  and 
soft  parts  which  havc  bccn  laceratcd,  contused,  fiUed  with  extravasated 
btood  and  which  later  become  firni  and  brawny  fr«m  inflammatìon  are 
practically  inextensilc  by  force  exerted  on  any  single  occasion.  By  that 
I  mean  that  any  tractìon  whìch  cun  he  exeried  on  a  single  (tccusion  on 
the  limb  is  ÌQàuflicìent  to  bring  the  fractured  ends  of  the  boQC  into 
apposilion  and  to  retain  thcm  in  posìlion. 

Retore  resorting  to  operative  nieasures  I  made  n\any  attempts  to 
bring  the  fragraents  into  apposilion  by  tlie  cxercise  of  vcry  great  strain 

'"AM*lhodof  TrMtinn  Simple  Oblique  t-rarturesoflhc  libili  and  Fibula  More  EMi- 
<i«Bt  thin  Thow  in  Cummun  Vtv."  mtlAunl  ij,  1804.  and  pubLùhod  in  ihc  "Clinicsl 
Si»d«y'8   TransactMi»,"  Voi.  XXVIl. 


3S8 


REGIONAL  Sb'KGERY 


UU  al)  the  inflamniation  had  subM^ed  and  lìll  the  soft  parts  had  become 
nornial.  Wc  wcrc  not  able  at  thai  tune  to  avail  ourselves  of  the  use  of 
r«dìoRra|ihy  since  ìt  had  not  thcn  betti  dJscovcrcd.  I  lound  this  mcthod 
'  of  cxtcn»ion  »o  unccrtain  that  Idetennined  to  cut  down  on  the  fragments 
to  Mplacc  «nd  securc  them  in  accurate  apposition.  Tbìs  was  in  1893. 
Since  that  lime  1  haveoperat«d  on  a  verylarge  numberof  patìents  at 
ftU  ICK  (rom  a  few  hours  after  birtli  up  to  cxtreme  old  age  wìtli  uniform 
success.  Thb  wa:?  oaly  donc  whcn  it  was  not  po^^blc  to  rcstorc  the 
bone  to  in  urìgìnul  form  and  to  retain  the  fragments  in  apposition  by 
liviive  nicilintiìcal  tneans. 

At  the  presient  day  the  treatment  whtch  I  ortgmally  employed 
namcly  (nh'ible  and  continuai  traciion  is  much  used  on  the  Continent. 
U  U  woilerctl  more  effectual  by  the  use  of  X-rays.  Some  surgeons  exert 
ti«irlH>n  more  clìicicntly  by  iranslixing  the  lowcr  fragmeni  with  a  stccl 
bw.  'l'bU  ^(crtus  to  me  to  bc  a  vcry  paioiul,  tcdlous,  inefficient  and 
ttMilvntil^^'  meanf  of  obtmning  in  an  unccrtaini  manner  a  doubtful 
tWttlt  livl».  Wko  maoy  othcr  treatment^  of  fractures,  rather  suggests 
lM>  liblt  u^  the  mountain  in  labor  which  brought  forth  a  mouse.  I  do 
tt«>t  (W  a  HHvmenl  airisidcr  ihat  a  very  fair  re>ult  may  noi  l>c  arriveil  at 
lu  u'flaiit  v**9t  ot  fractures  of  the  long  boncs  ol  the  Icg  by  extension 
9Miv(0(Ul.v  vnrietl  out  and  conlrolled  by  X-rays. 

My  \tltjmiUu\  to  tho»c  inetKoda  is  that  in  the  majority  of  cases 
\\\*:\  uv  wny  WHcerlain.  thcy  require  very  great  care  over  a  con- 
io ivc4(vu(  id  Urne  and  they   demand  much   more  skill  and 

UlUiltV  wUK  ibf  UM  ol  apparatus  than  is  possesscd   by   most 

»v- 

tv  (Ktilment  or.  a$  it  iscalled,  the  open  mcthod  of  tireat- 

MMtV  vi  HaitUlv*  iwiuire*  but  little  skill  on  the  part  of  the  opcrator 

.   ..*         ,[  V  v>)iMteveri(  the  surgeon takes theasepUcprecaution 

.1  «  lAt)^^  quantily  of  metal  in  the  tissuesnccessarily 

\\  »a(vu  ti»  the  i«titnt  the  foUowing  advantagcs: 

i    u  at  WB\*  n'tievrd  from  the  paia  o(  any  movement  of  the 

.-  tcn^i^m  and  diacomfort  due  to  the  extensive 
VA*  '^^u  V''  ^Kkl  bolwrru  and  into  the  tissucs. 

y^  '    Un  \U''  1  th*  penud  durìnp  which  he  is  incapacìtatcd 

(•,<!>.  *»,.ik  i.  .1,  ^H^-t>  union  is  practically  by  first  inLenlion, 

.  untivi  aud  (>erfect. 
vl,\.  4tM(  I»»  '  '    i'h-  imvt  important,  his  skelctal  mechanics 
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are  left  in  the  condition  ìn  wliìch  they  were  before  lie  sustained  the 
ÌDJury. 

Much  trouble  and  disappoìnttnent  have  arisen  from  the  fact  that 
the  operator  has  not  made  hìmseU  familiar  wilh  the  mode  by  which 
the  fragmcnts  can  bc  brought  into  apposition,  that  his  tcchniquc  has 
been  faully  and  that  he  had  not  the  instrumcnts  requbite  for  sudi  an 
operative  procedure. 

On  the  last  occasioa  ìn  which  the  British  Medicai  Association  met 
in  London  I  opened  the  discutision  on  the  "Operative  Treatment  of 
Simplc  Fractures."  It  was  decided  to  appoint  a  Committee  to  in- 
vestigate Lhe  resulLs  of  the  various  forms  of  treatment  of  simple  frac- 
tures. The  Committee  was  a  strong  one  cmbracing  many  of  the 
leading  surgeons  in  Great  Brilain.  'Ilie  following  are  the  conclusìons 
of  that  committee.  They  were  cmbodied  in  a  report  which  was  issued 
sepirntely  with  the  British  Medicai  Journal,  November  30.  ipia. 

The  following  are  the  raain  conclusinas  deduced  from  an  analvKÌs 
and  full  considcralion  by  the  Committee  of  the  material  coUccted  by 
the  Committec's  Investigato rs: 

I.  The  .itatistics  relative  to  the  non-operative  treatment  of  fractures 
of  the  shafts  of  the  long  bones  in  children  (under  the  age  of  15  ycars), 
virith  tlie  exception  of  fractures  of  both  bones  of  the  forearm,  show  as  a. 
mie  a  high  percentagc  of  good  results.  These  are  unlikely  lo  be  im- 
proved  upon  matcrialty  by  any  other  mcthod  of  treatment.  Operative 
rcsuits  in  children,  expressed  in  percentages,  are  approximatcly  the 
same  as  the  non-operative.     The  relative  figure»  are: 

MoN-opRRATivE  CASE3  (cascs,  1017)  go.$  per  cent,  good  func- 
tional  results. 

Operatevi  cases  (cascs,  64)  93.6  per  cent,  good  funcUonal  resulti. 

n.  It  Ì3  possiblc  either  by  non-operative  or  by  operative  treatment 
to  obtain  a  high  pcrccntagc  of  good  results  in  children. 

HI.  In  comparÌROn  with  the  non-operative  results  in  children,  the 
aggregate  results  of  non-operative  trea.tment  in  thos»  past  childhood 
(i.e.,  over  the  age  of  15  years)  are  not  satisfactory. 

rV'.  From  the  analysis  of  the  age  groups  it  ia  clear  that  there  ìs  a 
progressive  dcprccìation  of  the  funclional  rcsult  of  non-operative 
treatment  as  age  advances,  that  Ì3  to  9ay,  the  older  the  patient  the 
worse  the  rcsuH. 

V.  In  ca=;es  by  immediate  operatJon,  the  deleterious  influence  of 
age  upon  the  (unctional  result  is  less  marked. 
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VI.  In  nearly  atl  agi*  Rroups,  operative  càses  show  a  higher  pcr- 
ccnUge  of  good  resuits  thau  non-operative  cases. 

VII.  Althoiigh  the  functional  rcsull  may  bc  good  wìth  an  inttifTcrcnt 
anatoniical  result,  the  most  certain  way  to  obtain  a  good  functional 
rcsult  ÌA  to  securc  a  good  unatomìcal  result. 

Vni.  No  mcthod,  whether  non-operative  or  operative,  which  does 
noi  deftnitcly  promise  a  Rood  anatomica!  result,  shouid  be  accepted  as 
ihe  method  of  thoice.  For  Ihis  reason  mobiliration  and  massage  hy 
thciTMclves  have  not  becn  foumi  lo  securc  a  high  percentage  of  good 
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tesulls.  Thcy  are,  however,  valuable  supplementary  methods  o£ 
treatment. 

Similarly,  of  operative  methods.  thosc  which  securc  rcposition  and 
«hsohiic  fixation  of  the  friiiimcnts  yield  better  resulta  iJian  methods 
which  fall  short  of  ihia;  imperfcct  fixation  o(  the  fragments  by  wire  oc 
otBer  suture  bas  bccn  found  to  be  an  unsalisfactory  procedure  in  the 
treatment  of  fractures  of  the  long  bones,  with  the  exfcption  of 
the  olecranon  process  of  the  ulna. 

IX.  Operative  treatment  shouUI  noi  be  rcgardcd  a.<t  a  method  to 
be  employed  in  conscqucnce  of  the  faiture  of  non-(^erative  mcasures, 
as  the  rcsults  o(  sccondary  operatìons  (Classcs  B  and  C)  compare  very 
unfavorably  with  lliosc  of  immediiite  opcratìons  fClass  A). 
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In  order  to  securc  the  most  suLislactory  results  front  operative  treat- 
ment,  it  should  be  resorted  lo  as  soon  after  the  accidcnt  a^  practicablc. 

X.  It  is  necessari  to  insbt  that  the  operative  treatment  of  (racturics 
requires  special  skilll  and  expcrienc*,  and  such  faciiitics  and  surround- 
ings  as  will  cnsure  asepsis.  Il  is.  thercfore,  not  a  method  to  be  under- 
taJtcn  cxcci)t  by  thosc  who  bave  Constant  pratticc  and  (.'xpcrientc  in 
such  surgical  proceduies. 

XI.  A  considerablc  proportion  of  the  failurcsot  operative  treatment 
are  due  to  intection  of  the  wound,  a  possibility  whìch  may  occur  cven 
with  the  best  technique. 


l'Iti.  ,100,^ rial cs,     'L\imbi'iii .) 

XII.  The  Tnortality  dircctly  due  to  the  operative  treatment  of 
simplc  fracturcs  of  the  long  boncs  has  bcen  lound  to  bc  so  stnall  that 
it  cannot  be  urged  as  a  sufKcient  rcason  again.tt  operative  treatment. 

XIII.  Kor  surgcons  and  practitioners  who  aro  unablc  to  avail 
themselves  of  the  operative  melhod,  the  non-iiperative  proccdures 
are  likely  to  remain  for  some  tlmc  yct  the  more  safe  and  serviceable. 

Thosc  conclusion.s  were  ba«cil  on  an  cxaminalion  of  the  resulta  ol 
varìouà  forms  of  treatment  adopted  in  Europe.  A  very  large  number 
of  cases  wcrc  examined  und  thcse  rcsults  will  bc  found  carcfully  classìfied 
in  that  report.  Included  in  that  report  are  futi  descriptions  of  the 
methoda  adoptcd  by  such  wetl-known  surgeons  as  Mons.  A.  Lambotte  of 
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Antwerp,  Mons.  J.  Lucas-Champìonnicrc  of  Paris,  Dr.  J-".  Steinmann 
of  Bern,  GEheimrat  Prof.  Dr.  Bardenheur  and  SUibsarzt  Dr.  Grfifsner 
of  Cotogne,  and  Oberarzt  Dr.  Shrecker  of  Cologae. 

Lambottc  dcscrìbcs  bis  mcthod  of  holding  the  fragrnents  in  posi- 
Uon  by  what  he  cali»  .1  Il.xateur.  For  the  lowcr  limb  he  cmploys  a 
traction  apparatus,  based  on  the  prìndplc  of  a  Icvcr,  whicb  allows  him 
to  obtain  traction  of  150  kg.  with  the  band.  The  fixateur  is  a  steei 
bar  which  Ucs  outside  the  indsion  and  whìdi  relains  theiragmentsin 
positioa  by  mcans  of  drills  Ihrcaded  as  scrcws  which  perforale  the 


l'Ili,  jiv.    ri.iUM^   i^i^'HùMi-) 

fragmcnis  and  are  fixed  securtly  to  tbe  steeI  bar.  These  are  removed 
whcn  union  has  takcn  place.  Bcsidcs  this  forra  of  treatment  he  em- 
p]oy«  buried  plati-«  and  screws  which  are  modìlications  of  those  deviied 
and  employc*!  by  myself .  Fig.  308  illuslrates  the  mode  of  cmploymént 
of  the  lùcateur.  white  Figs.  309  and  310  show  the  manncr  in  which  he 
uscs  Ixinc  jdatcs. 

The  late  Mons.  Lucas-Championnicrc  dcall  with  the  massage 
treatment  of  fractures. 

In  reference  to  indiscriminate  massage  of  fractures  I  would  cali 
attcntion  bere  to  the  dìsastrous  condittons  which  resuU  from  its 
employment,  as  for  instancc  in  fractures  about  the  elbow-joint.  I  bave 
scen  a  very  large  number  of  clbow-joints  pcrmanently  anhyloscd  by  the 
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use  of  massage  when  the  coracold  proccs*  o(  the  ulna  or  the  head  o(  the 
radiua  has  becn  broken. 

Figure  311  represents  a  fracture  of  the  head  ot  the  radius  which 
bad  heen  treated  by  massage.  This  mdìogram  was  laken  three  days 
after  the  reccipt  of  the  injur>'.  {""ig-  312  was  taken  twenty-seven  days 
after  the  reccipt  of  Ihe  injury.  Il  show»  exceeilingly  wdl  the  mcthod  by 
means  of  which  nature  locks  the  jolnt  and  renders  it  permanently 
uscless.  Tbe  mass  of  bone  extends  upward  from  the  fragmcnt  in  the 
direction  of  the  sbafi  to  which  it  ullimately  becomes  attached. 


Fio.  311. 


Figure  31.Ì  iilustrates  thia  proceas  in  a  later  stage  when  the  joint 
has  become  cumplctcly  aokylosvd. 

Stcinntann  dcscrìbed  and  illustrated  the  "noìl  extensìoti"  treat- 
ment of  fracturcs,  which  is  bascd  upon  the  samc  prindplcs  as  h  that  of 
continuous  i>1astic  extension.  The  following  illustrations  fFigs.  314. 
315.  316,  317  and  318  demonstrale  the  melhud  of  il^  application  more 
fuUy  than  any  verbal  dcscription. 

Bardenheur  and  Griifaner  describe  iheir  metbod  of  treatment  by 
eztcosiun  Uaadagcs.  which  h  so  familtar  to  U5  ali  tbat  I  do  no  more  than 
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lo  it  bere,  CKcepl  lo  iwìy  ihat  the  account  of  it  contained  in  the 
Si^rt  of  the  J-'iactures  Committee  is  very  clear  and 
instruclivc. 

Schrecker  describes  an  elaboratìon  of  Barden- 
hcur's  tt'chnique  which  will  wcll  rcpay  its  pcrusal. 

Should  it  appear  dcsirable  or  possible  lo  at- 
tempi to  restore  the  broken  bone  of  the  lefl  by  mearis 
olhcr  than  operative,  I  prefcr  to  cmploy  Hocfftckc's 
spUnt,  tlie  fragmenta  having  been  previously  re- 
storeil  as  ncar  as  possible  to  thcir  normal  relation- 
ship  on  an  exten»ion  table.  Figs.  319  and  330  illus> 
tratc  vcry  wcll  the  result  that  can  be  obtaìncd  in 
certain  cases  by  this  forni  of  treatment. 

Figures  321,  322  and  323  repreient  Htcfflcke's 
sptint.  Traction  ts  cxcrtcd  on  the  foot,  countcr- 
pressure  bein(5  obtalned  by  the  Impact  of  the  &plint 
ugaitiat  thf  tubcr  ischìi  thruugh  which  the  paticnt 
transmils  bis  weight. 

1  will  now  dcscribe  in  detall  the  means  by  which 
the  fragmcQts  are  brought  into  apposìiion  in  the 
case  of  fracture  o£  the  long  boiies  of  the  Icg,  huw 
thcy  are  rctaincd  in  positìon  and  how  ali  risk  of  Fio.  J14. 

sepsis  is  avoided. 

In  operations  on  fractures  of  the  Icg  the  procedure  is  much  more , 


Tic,  315. 

slmple  ihan  in  fractures  of  the  arra  sìncc  ìn  ihe  formcr  there  is  not  the 
same  risk  of  damage  to  nerves,  vesscls  and  tcndons  ihat  there  is  in  the 
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■  uMACk»  bcinjt  dìvtdcd.  the  fragments  are  frcely  cxposcd  and  frecd  from 
tt*  attfr<,>unding  soft  pnrts  and  blood  dot. 

U  the  Iraciurc  has  bctn  produced  by  direct  injury,  cach  (ragmcnt 
i*  RrrtS**^'  '"  ''•*■  j**s  of  a  pair  of  long  jmwtTfut  forcej»  sucb  as  Ihose 
Ulu^tratl^l  in  Tigs.  315  ami  326.  The  limb  is  adducted  to  a  righi 
«ixkIv  so  that  the  cnds  of  the  fragmcnt'^  are  madc  to  protrudc  Erom 
the  wo«i«l.  Thìs  ì«  uidicalc<l  in  Fìg.  337.  The  arrows  AA  represent 
the  (uree  cxcrled  by  the  forceps  Ujwn  the  Iragmcnts,  the  arrows 
i*tf,  Ihe  strjiin  cxcrted  od  the  fragments  by  puUìng  the  leg  straight. 
'Tìve  mliaiinii   ciig,<^  of   tJir  ends  of  the  frasments  are  placed   in 


Vis^ 


ìi,.,.u.u  !  ipHui. 
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«p)*.«i||ltii(  m<\  »»  ■*  iwW  whìlc  the  limb  is  gradually  exiended. 
Iho  diill\ulty  wnwtonwtl  in  nplacing  the  fragmcnis  varics  wìth 
Ihu  i>hR|w  ol  Ihv  Uttthrn  KurfAors,  The  more  oblique  the  face,  the 
Un'atri  i«  ibv  nlwlAilc  («  tctaìniii|?  ihem  in  position  wMle  the  leg 
U  Iti'lnii  r\lvitdi>«l.  Il>»*tvrf  much  Ihe  overlapping,  extravasalion, 
Ui'uttli'Hi».  vU,,  hy  thl»  «mpl»'  mcons  the  fragmenls  are  putaccurately 
III  |Ht*tll>ii\  «tlh  \ìw  KiMtc»!  Udllty  and  with  the  vxpcnditurc  of  a 
ttilhlitium  t«l  vtii'dtv.  \'v  *U<fny\)i  to  elTert  iJic  a.amc  purposc  l>y  trac- 
tlun  Oli  tliv  luuh  aVmw  wwiUI  Iw  m  rtdiculous  as  it  is  unneccssary, 
wttllp  the  tfiitpKiymi'iit  \ìl  m  kuDiiienlly  Rreat  force  (by  mean» of  cumber- 
Mime   nppariilUi)   wtniKI   m«li>rtAlly   increase  the  risk  of  sepsis. 
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number  of  powcrful  inslruments  iravr  hrm  detiied  for  this puqiose.  Thcy 
are  noi  only  utuieceasary.  bui  they  are  aUo  a  sourcc  o(  daoger.  I£ 
the  fracture  ìs  spirai  in  form,  bcing  product-d  by  rntUrect  violcnce. 


l-'ii;.  jj*, 

accurate  apposition  is  readily  eflfecled  on  the  principlt  of  the  doublé 
inclined  piane.  The  fragmcnls  are  relaìncd  forcibly  in  apposition  by 
means  o(  strong  grippìng  forcep»  of  whieh  there  are  various  kinds  to 


Via.  ìis. 

nicet  the  difTcrent  shape»  of  the  long  bones.  By  rotaling  Lhese  (orceps 
OD  thcir  long  axcs,  tbc  fragmcDts  are  readily  moved  on  onc  another. 
Should  this  not  he  sulTicient.  a  fiat  elevator  with  sharp  edges  is  Intro- 


Fio.  336. 

luccd  between  the  opposing  surfac  w  held  iti  apptwition  by  the  forceps. 
By  rotaling  the  elevator  on  its  own  axis  the  surfaccs  of  the  bone  can 
be  moved  on  each  othcr  with  grcat  fucilily,  the  rotaling  lever  aGTord- 
ìng  a  force  that  Ìs  practically  ìrrcsisttble. 
u 
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The  frngmcnts  ha%-ing  bccn  placcd  in  accurate  apposition,  noUùng 

'HUU't  of    p«rrect  restoration  uf  the  forni  of  the  bone  shouid  satUfy  the 

RUrgeon.    A  piate  of  sufficìent  strcngth  and  length  to  hold  the  frag- 

tnents  sccurely  shouid  be  placed  in  po&itìon.    This  can  be  best  done  by 

grasping  the  piate  in  a  forceps  con.slructed  for 

/the  purposc  (Kig.  3J8).  Some  judgment  is  rc- 
quired  as  to  the  exact  position  of  the  piate  in 
ordcr  to  iiunimize  the  risk  of  splìtting  of  the 
fragroents  which  may  result  during  the  intro- 
ductloa  of  the  screws  or  «lubsequently  when 
strain  is  thrown  oa  the  junctioa  of  the  subse- 
quent  movemcnts  of  the  adjacent  joints  neces- 
sary  to  avoid  stìffncss  or  lìmited  movemcnt. 
The  earlier  movement  is  effected  in  the  joiots 
in  the  \-icinity  of  the  fracture  the  batter,  and 
thisls  particularly  trueof  the  knee-joint  ;indeed 
the  sUfIness  in  this  articulation  may  take  more 
*Atimc  and  rcquire  much  more  cate  and  treat- 
ment thun  the  fracture. 

Thcrefore,  in  choosiing  a  piate  or  plates  and 
dctermining  the  number  of  screws  and  the 
lltunliun  of  the  piate  the  surgicon  has  to  bear  in  mind  their  hehavior 
under  pcrhaps  conàderablc  straio  snbsequenl  to  the  complction  of 
Ihc  opcration.  This  is  a  comparatively  simplc  matter  in  the  case  of 
the  (emur  in  a  vigorous  adult,  but  it  requìres  much  more  judgment  and 


\, 


Fto.  3»7. 


Fio.  jj8. 


skill  in  an  abduction  fracture  of  the  ankle,  commonly  catted  Pott's 
fracture,  particularly  whcn  tlic  texture  of  the  lower  fragnicnt  ia  by  no 
means  dense. 

The  screws  which  are  raost  generally  useful  are  what  are  commonly 
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called  wood  screws  ia  the  trade.  These  are  threaded  up  lo  the  head, 
ànce,  the  proximal  compact  tiasuc  alone  hcìng  employcd,  Uic  barrel 
of  the  scrt-w  no  longcr  serves  any  useful  purpose.  Fot  convenicnce 
the  screws  are  made  up  in  sevcraL  gauges — 3,  5  and  7  bdng  those 


FiG.  329. 

which  meet  most  cases — and  thcy  vary  in  Icngth  from  ?^  to  J4  in. 
Thcy  are  rcadily  lield  ìn  the  forceps  which  are  represented  in  Fìg.  329, 
and  the  forni  of  acrcw  driver  shown  in  Fig.  330  is  a  useful  one.     I 


Fio.  33* 

'bave  fouod  these  simple mcans  more  useful  than  the  more  coniplicated ' 
instrumcnts  which  havc  rccentty  bcen  pul  on  the  market. 

During  the  performance  of  the  operation  any  bleeding  potnt  is  at 
once  sccurcd  in  by  povrerful  hemostatlc  forceps.    The  most  suìtable 


Fio.  331. 

,varìety  is  that  called  Kocher's  on  the  Contincnl  and  Ochaner's  in  the 

States  (Fig.  331}.     Thesc  forceps  are  Ictt  in  poàilion  lill  the  operallon 

is  complete.     Their  removal  is  not  foliowed  by  any  hemorrhagc.     No 
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HUlurrs  eithcr  (or  ligiiting  veswk  or  for  brìnRÌng  logeiher  soft  parts  are 
fmptoyed  in  orik-r  tu  avoitl  any  chance  of  scpsis  by  the  introduction  o( 
tlic  jtlovcii  Iianil  inlu  ihc  wouml.  Tlic  fiiscia  is  not  scwn  togclhcr  in 
ordcr  ihat  any  extravasated  blood  may  escapc  Ìnto  the  loosc  subcutane- 
ou»  U&xuc  by  which  tt  ìs  rt-adily  absorbcil.  If  ìt  ift  shut  up  in  and 
beneath  the  musale  Ì(  may  remain  unchanged  for  a  long  pcriod  of  tìme 
iind  become  a  sourcc  of  inconvcnicncc  and  perhaps  anxiety. 

The  edgts  of  the  skin  incisions  are  hcld  in  accurate  apposJtion  by 
di$»ccling  forceps  while  ihty  art-  secured  by  mcans  of  Mithers  clips 
placed  as  closviy  togclhcr  as  tcnsìon  oa  the  skin  requires.  The  closìog 
of  the  skin  wound  may  be  a  very  sìmple  proccss,  but  if  thcre  is  miich 
swclling  of  the  soft  parti  it  may  bc  the  most  troublesome  part  of  tJic 
«pcration.  If  thcrt*  is  much  difticulty  it  Ìs  bcllcr  in  the  first  inslancc 
U>  sccure  apposition  by  placing  »  nunibcr  of  tlssuc  forceps  al  frequenl 
intcrvais  OH  the  cdgcs  brought  togclhcr  by  io(.ilhci!  dissecting  forceps. 
It  is  pSKCiuìal  that  the  force|is  us«d  for  ihìs  purjiose  shouid  bave  shwp 
terminal  Iceth  lo  hold  the  skin  cdgc  sccurcly.  When  this  Is  donc  the 
clip*  can  bc  fised  betwecn  the  forceps  which  can  then  fw  rcmovcd  leaving 
a  prrf«  t  a[)[)osÌtÌon  of  the  «kin  cd^es,  a  matter  of  enormous  imporlancc 
in  opiTalions  on  sinipk-  fnicturcs. 

Whilc  the  use  of  plalcs  and  screws  afiords  the  most  simplc  mcans 
(or  rclaining  the  fraRments  ìmmovably  in  accurate  apposition,  the 
s«nn*  may  bc  cffcclcd  as  perfectly.  Ihough  ptrhaps  with  more  difTiculty. 
by  scrcws  or  by  wìre  or  by  both  in  combination.  This  ìs  well  illustrated 
in  Fig.  iSì.  'l'hc  surRcon  should  be  ready  to  employ  any  means  lo 
ffTcìl  hÌHpurj)OM. 

Perhaps  ihc  iwu  chicf  obstiicles  lo  the  rcstoration  of  a  bone  lo  its 
normttl  form  are  cxceiuive  coinminutìon  and  such  a  loss  of  tlenMty  of 
the  bone  a»  renderà  it  unablc  to  buld  a  scrcw.  The  lalter  conditioQ 
mny  t'xisl  in  fecblc  old  age  but  is  prcwnt  quile  t-arly  in  lite  in  alcoholic 
tkubjecls.  AUoho!  sccms  to  posscsa  the  peculiar  quaiìly  of  rcducìng 
the  density  o(  the  skeleton.  Thìs  symptom  may  be  the  only  c\-idence 
of  cxccssive  use  of  akohol  (hai  the  several  lìssucs  of  ihc  body  show. 

Nii  surgcon  possesscd  of  an  atom  uf  sense  vrould  cver  imagine  (hat 
the  renioval  of  a  ipikc  or  portion  of  a  fragment  couid  possibly  facilitate 
the  fcntoralion  "»f  ihe  bone  lo  ils  normat  fonn.  1  mcntion  this  as  1  bave 
known  iurjtc  ptirlions  of  spirai  fractures  of  lh(f  fi-mur  rcmoved  and  very 
conitiderablt:  >horiL-nin|{  and  dii^bility  rcsult  from  the  incapacity  of  the 
»iirgeoii. 

If  inuch  comminution  of  fragmcnts  exists  it  is  best  to  sccure  a  long 
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steci  piate  with  conlinuous  hole»  lo  the  stronger  and  stouter  fragment. 
which  Ì9  usually  the  lowcr,  and  then  to  conncct  up  the  intcn-cnìng 
fragmcnts  to  the  piate,  finally  (astening  the  piate  to  the  upper  frag- 
ment.  In  some  case*  it  maybenecessary  loempluy  a  numberof  sm:ill 
plales  in  addition,  in  onler  to  fasten  the  sraallcr  fragments  together. 
Somctimcs  the  bone  may  bc  too  Ihin  to  holil  screws,  wht-n  the 
surgeon  must  employ  sudi  other  methods  as  he  caa  devise  in  the  cir- 
cumstanccs.  For  ìnstancc,  Fig.  332  shows  the  resiih  of  an  operation  in 
a  coitimiuuted  (radure  of  the  femur  in  an  o\<\  wonian.  Owing  to  hip 
diseasc  in  carly  life,  the  hip-Joint  was  fixed  in  a  posilion  of  considerabLe 


ftc.  3J». — F«niiir  lour  tniKilhi  ai\ri  optr.-ilion  (01  Ktnniinulcd  spirai  (mcture. 

flexion  and  addtiction.  The  bone  was  so  wa-sted  from  want  of  use  that 
the  compact  layer  was  not  sufficicntly  thick  to  hold  a  screw.  I  was 
ablc  by  means  of  siivcr  wìrc  io  rcstore  the  femur  lo  its  normal  forni  and 
to  Its  acquircd  function  by  suluring  the  fragments  to  one  anothcr 
by  loops  which  perforated  thera  and  hcld  ihem  sufficicntly  sccurely  to 
obtain  a  perfect  anatomica!  resuU. 

Loss  of  density  of  the  bone  is  partìcularly  noticeable  about  fractures 
wilh  displaccmcnt  of  fragments  in  which  some  lime  has  claspcd  since 
the  receipt  of  the  accident.  It  is  always  more  marked  in  the  distai 
than  in  thr-  nroximal  fragments  and  devclops  withgrcatcrrapìdity  in- 


PBACTUJIES   OF   THE  lOWER   EXTREiUTY 


375 


mentsof  nervcs  through  bone,  but  bere  as  alwaysi  it  Ì<>  the  obvìous  that 
escapes  cveryone's  observation.  What  is  the  result  of  flcxion  by  a 
force  greater  than  the  struclures  of  the  body  are  ablc  to  sustain  ?  The 
leverage  exertcd  through  the  fcmur  may  bc  enormous  and  may  be  stili 
furlher  increased  if  the  force  be  exerted  on  a  fully  extcnck-d  limb. 
The  lower  or  postcrìor  portion  of  the  capsule  may  yicld  and  the  head 
may  slip  through  the  rent,  a  dislocation  resultìng.     The  furthcr  dis- 


l^-  333- — Aaierìor  a»pcct  ot  upper  extrcmliy  ol  rìght  fcmur  at  coni  trùnmcr, 

placcmcnt  of  the  head  varici  as  the  fcmur  is  adducted  or  abductcd 
at  the  time.  Or  the  Icver  may  yield  at  its  wcakcst  spot  whìch  usually 
corrcsponds  to  the  ncighborhood  oE  the  poìnt  of  impact  of  the  ncck 
upon  the  acetabuiar  margin. 

In  young  lite  this  corrcsponds  to  the  junction  of  the  neck  of  the 
fcmur  with  the  cpiphyscal  Une.  and  late  in  lite  the  ncck  is  weiiltcst 
at  this  point  and  brcaks  accordingly.  In  vigorous  adult  life  the  situa- 
tion  of  the  (radure  which  is  of  comparatively  rare  occurrence  ts  not  so 
fixed,  but  varies  within  widcr  limits.    The  so-callcd  cxtracapsular 
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Uicsc  opcralions  are  compara  ti  vcrly  easy  in  the  recent  fracture  of  the 
neck  they  are  rendered  much  more  complicate*!  in  old-standing  un- 
unitcd  fractures  in  which  a  perfect  rcsult  can  ncver  be  obtained  be- 
cause  of  the  shortenìng  of  the  neck  which  ensues  so  rapiilly  on  the 
injury.  The  freshening  of  the  oppoaing  aurfaccs  of  neck  calla  far  a 
consideradlc  iimount  of  manipulativc  skìU. 


CJrcat  care  must  be  taken  to  obtain  perfecl  radiogriims  in  otder 
that  the  operator  may  be  able  io  arranpc  bcforehand  the  exact  length 
of  scrcws,  and  the  situation  and  direction  in  which  they  can  be  ìntro- 
duccd  to  grcatcsl  advantage  and  to  avoid  aiiy  risk  of  pcrforating  the 
articular  surfaces  of  the  head  of  the  fcmur  and  of  the  acctabular 
cavity  {Fig.  334). 

Xt  is  unusual  for  a  separation  of  this  cpiphyùs  of  the  head  of  the 
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be  rccognized  at  the  tìmc,  chiefly  I  fancy  because  of  the 

o(  the  opposing  surfaces  wbkh  pcrmits  of  the  patìcnt 

■^^tbout  much  pain.     In  consi-qucnce  att«Dtioa  U  called  to 

sufasequently  cither  because  of  an  cxccssivc  outward  rota- 

thìgh  or  a  limited  flcxion  due  to  the  impact  of  the  stump  of 

t  the  anterior  interior  spine  or  to  both  thcse  conditions. 

ive  «utwartl  rotation  can  be  met  hy  cxposìng  the  antcrìor 

rotating  the  thigh  inward  and  by  shorleniiig  up  the 

'«Ur  the  range  of  jlexìon  may  be  matcrìally  incrcascd  by 

rf  tlke  portion  of  neek.  which  projccts  forward. 

535  sbows  an  old  fracture  through  the  epiphyseal  lineof  the 

wilh  considerable  outward  rotation  of  the  thigh.    Thìs 

by  suturing  up  the  capsule  by  means  of  ailver  wire  as 

ài  dtt  x»diogram. 

«haft  of  the  femur  is  broken  by  indirect  violencc,  the 

jt  tibr  tractute  and  the  form  of  the  fragmcnts  are  sunilar  to 

ÌB  s  ipiial  fracture  of  the  tibia  and  fìbula,  while  the 

»  «sually  in  the  samc  direction,  the  lower  fragment 

i|nt«rd,  backwurd,  and  outward,  and  the  upper  frag- 

(orwmrd.  and  inwurd.    The  torsion  of  the  femur  in 

rrsults  from  a  fall  upon  the  abductcd  ftwt,  the  Irunk 

alludi  in  the  oppoaitc  direction  upon  the  abductcd  femur. 

«1^  the  femur  may  be  exerted  in  various  directions  is 

^  UfsiilKTnicnt  uf  f ragments  must  vary  in  consequence. 

•Sp^Md  to  break  a  femur  by  direct  violencc  is  oftcn  very 

.   dteiK  ÌB  tlùs  variety  of  fracture  the  laceratton  of  the 

^«y  gtrat 

>fi  (racturcs  of  the  femur  is  based  on  precisely  the 
ot  the  tibia. 

fncmcnts  are  exposcd  by  incisions,  estcndhig, 

M.  ^  «bolc  Icngth  of  the  outer  aspect  of  the  thigh. 

^itolHV)'  *''  direct  ÌRJury  the  fragmcnts  are  hcld 

from  the  wound,  the  lower  Icg  beìng 

M«T  the  oUkcr  leg  till  the  fragments  of  the  femur 

k!s$  with  one  another  in  a  horìzontal  piane. 

ts  are  hcld  in  apposilion  by  the  forceps. 

the  fragmcnts  are  foiced  back  luto  the 

4H(acc»arc  bruught  into  accurate  appo»it.Ìon, 

^  ìt$  QOiTnal  form  and  function.     This  ha» 

Alically  in  t'ig.  327.    In  this  manner 


i 


wtti.  ti  II  |ti'r(isl  Ititulioniil  n'*uU  ran  lic  obtalne*!  for  certain  »  by 
ttftiinUvIy  ratinimi  ihf  lume  to  il»  norma!  forni.  This  con  bc  done 
only  hy  nitrmllii».  l  hitratlve  ircaimcnt  not  only  cnsures  a  perfcct 
nnAluntlial  nml  ttiitdionni  rnuU.  but  it  tclcscopciì  the  pcriod  of  dU- 
«IflUly  by  rn»l>ltltK  ttto  (Mtlknt  io  u«  the  musclcs  and  joints  of  the 
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damaged  limb  from  the  date  of  opcration.  It  atso  frecs  the  surgeon 
frora  any  atuiety  as  lo  the  result,  and  it  relieves  the  palìent  from  ali 
pain  suhscqufnl  lo  this  opcralion. 

figure  339  show»  a  reccnt  spirai  or  torsion  fracturc  of  the  fcmuj. 
Whcn  the  fcmur  is  brokt-n  spinilly  the  fragmciiis  are  rKStored  to  their 
nornial  position  by  holding  the  iower  Icg  in  a  condilion  of  strain  and  by 
manlpulating  the  fragments  upon  one  another  by  means  of  a  couple  of 
long  puwcrful  forceijs,  which  rcadily  control  them.  The  shorler  the 
spirai  fracturc  the  more  difiicult  is  it  to  sccure  pcrfcct  coaptation,  sind- 
one siiiki-  or  ont  edgc  so  rcadily  (icts  beiieath  the  ulher  fragmcnt.     .\ 


Vk.  34» 


ne.  541- 


short  spirai  fraclure  of  ihc  fcmur  in  a  young  child  may  makc  great  de- 
manda on  the  akill  and  patiencc  of  the  surgcun  and  bis  as»istants. 

Xo  surgcon  posacssed  of  ati  atom  o(  scnse  would  evcr  imagìnc  that 
the  removal  of  a  spike  or  portion  of  a  (ragmtnt  could  possibiy  facilitate 
the  rcstoration  of  the  bone  to  its  normal  form.  I  mcntion  thLs  &s  I 
have  known  large  portions  of  spirai  fractures  of  the  femur  removed  and 
vcry  considerabie  shortening  and  dLsabiiity  resuit  from  llic  incapacily 
[of  the  surgcon, 

I(  murh  comminution  of  fragment»  exìsts  il  ìs  best  to  sccure  a  long 
Steel  piate  wilh  contìnuous  holcs  to  the  strongcr  and  stoutcr  frag- 
mciit,  which  isusually  the  Iower.  and  then  loconnect  up  theinlervening 
fragments  to  the  piate,  fmally  fastening  the  piate  to  the  upper  frag- 


ment.     In  Mme  cases  it  may  benece&sary  to  employ  a  numberof 
platea  in  addttìon,  in  order  to  fasten  the  smaller  fragmcnts  togcther. 

In  ali  fraclurcs  of  the  femur  the  surgeon  shouìd  bear  in  mind  the 
great  imporlance  of  rnoxing  the  knee-joint  at  the  earliest  posable 
moment.     I  ha  ve  cxiM-rimmi  far  morr  troulilf  in  th-alin);  with  ankylosta 
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tronflTiè Impact  of  the  honnet  of  a  tnolorcar.  This  occurrcd  in  a  young 
girl.  The  difficullies  of  cffccting  accurate  apposìtion  wcrc  vcry  matc- 
rìatly  incrcascd  by  the  fact  that  it  was  impossible  to  grasp  the  fragile 
upper  fragraents  in  forceps. 

The  bone  was  rcrstored  to  its  normal  form,  the  fragments  beìng  se- 
cured  by  a  piate  and  screws  as  illustratcd  by  Fìg.  341. 


The  chitd  obtaiaed  a.  Umb  that  vra&  perfect  anatomicAlly  and 
functionaily. 

Figure  342  shows  a  long  spirai  fratture  of  the  femur  in  a  child.while 
io  FJg.  343  is  depictcd  the  rcault  of  operative  interference.  The  frag- 
meDts  bave  bccn  placcd  accuratcly  in  appoaiUon  and  havc  bccn  fiimly 
reserved  by  tneans  of  a  piate  and  four  sctcwB. 

The  surgcon  should  not  control  a  growing  line  by  a  piate  or  «ther 
means.  If  he  is  obiiged  to  do  so  in  order  to  relain  the  fragmenis  in 
position,  he  shuuld  remove  the  control  when  union  has  taken  place. 


KECIONAL   SURGERY 


'  palella  is  cleared  over  an  area  of  ali  fibrous  tissue,  andi 
xX  la  fit  the  surface  of  the  bone  accurately.     A  couple  of 

Ko.  $  gauge  and  half  an  inch  long,  are  introduced.  By 
taptation  of  the  fragments  is  securcd,  which  is.  more  ac-^É 
re  ctìicient  thac  can  be  obtained  in  any  other  way  (see^^ 
J47).  which  show  a  fracture  o£  the  patella  before  and 


SECTION  IX 

,DISLOCATIOXS  OF  THE  JOINTS  OF  THE  LOWER 

EXTREMITY 

By 

CHARLES  HERBERT  FACCE.  M.B.,  B.S.,  F.R.C.S. 

Dislocatìon  of  the  Sacro-Iliac  Joint. — Complete  uncomplìcaled 
{lislocatioii  or  luxation  of  the  sacro-iliac  joint  is  so  rare  a  result  of 
injury  that  some  authors  doubt  iU  occurrcncc.  While  diastasis  of 
the  articular  surfaces.  when  it  does  occur,  is  usually  incomplete,  so 
that  subluxation  is  a  bettcr  definition  of  the  condition,  yci  complete 
unilatcral  dislocatìon  at  tlìLs  joìiit  may  occur  as  a  rcsutl  of  crushing  of 
ihc  pelvis.  It  is,  howevcr,  true  tliat  the  resuUs  of  such  injuri^s  are 
usually  fracturcs  of  the  ilium  or  lateral  mass  of  the  sacrum  into  the 
sacro-iliac  joint,  with  subluxation,  ratiier  than  acompleteuncompHcated 
dislocation.  Again,  records  show  t]iat.  associated  with  other  extensive 
injurics,  dislocatìon  of  the  sacro-iliac  joint  is  mt-t  with  in  the  post- 
mortero  room.  Thcsc  cascs  bave  little  clintcal  interest,  aa  they  are, 
owing  to  shock  or  visceral  laceralion,  usually  fatai  before  any  aitcmpt 
at  diagnosi^  or  treatment  can  bc  madc. 

Luxation  of  the  sacro-iliac  joint,  when  it  occurs,  is  a  result  of  direct 
application  of  force  to  the  lateral  aspects  of  the  pelvis.  The  iliac  bones 
being  comprcsscd,  the  sacrum  is  forccd  downward  and  forward  so 
that  the  anlero-posterior  diameler  of  the  pelvìs  is  diminishcd.  This 
must  necessitate  rupture  of  the  posterior  sacro-ìltac  ligament,  and  it  ìs 
owing  to  the  strength  of  this  connection  between  the  two  bones  that 
uncomplicated  dislocation  is  rare.  For  here.  as  in  similar  injuries  about 
the  foot.  thcrc  is  Icss  rcsistance  in  the  bony  slructurc  adjaccnt  to  the 
joint  than  in  the  ligament  itself,  and  dislocation  is  complicateli  by 
fracturc. 

SigHs  and  Symptoms. — The  history  of  severe  trauma,  associatcdl 
with  inabilily  to  walk  or  even  to  sit  upright.  and  considerable  pain  down, 
the  lower  extremity,  from  stretching  or  hemorrhage  around  the  sacrai 
nerves,  will  usually  Icad  to  suspicion  of  injury  of  this  joint,  if  the 
hip-joint  and  the  ncck  of  the  femur  are  found  intact.  But  in  the  only 
ca»e  of  this  injury  of  which  the  wrìter  has  any  knowledge,  diagnosis 
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was  pcoved  cortect  only  by  an  X-ray  photograph  (Kg.  348),  when  the  ' 
first  suspìcion  ot  displAcement  of  the  sacro-iliac  joint  had  bcen  aronsed 
by  undue  promincnce  of  the  sacrum  on  rectal  exaraination. 

Trealmenl. — It  is  scar«ly  to  he  supposcd  that  reduction  of  Hùs. 
dislocation  couid  be  brought  about  by  tcmporary  or  continucd  ex-i 
tensiyn.  and  ihough  an  effort  shouid  b«  made  to  reduce  the  ilcformity 
under  an  ana-s-thetic.  as  soon  as  dìagnosis  is  arrivcd  at,  it  ìs  probable 
the  treatment  wUI  be  limitcd  lo  rcst  on  the  back  for  four  weeks.  During 
this  period,  while  the  patieot  ìs  in  bed.  comfort  and  accesàbiiity  for 
nursing  purposes  may  be  increased  by  lilting  a  iloublc  Bryant  splìnt; 


and  it  wouid  be  wise,  for  a  sccond  month.  whilc  ihe  patìent  is  con- 
valcscing.  to  apply  a  plaster  spica  to  the  ihigh  and  pclvis  of  the  side 
affccted. 

ResuUs.-  Thcro  are  no  statistics  which  cran  guide  us  as  to  thcprog- 
nosis  of  thls  injury.  Most  wrìterà  surmi^c  that  wmc  wcakncss  and 
lamcncss  usually  rcsult.  In  the  case  o(  which  the  X-ray  was  shown 
above,  though  a  few  weelcs  rest  in  bed  was  the  only  treatment,  the 
paticnt's  gait  and  devclopment  are  apparently  normal  and  shc  has 
no  pain. 
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Dislocatìon  of  the  Hip.— Uialocation,  the  result  of  the  application 
of  force  upon  a  hcalthy  hip-joint,  is  a  rare  injury,  forming  not  more 
than  a  per  cent-  of  ali  dislocatìon»,  and,  while  possiblc  at  any  agc, 
occurs  usually  bctween  the  ages  ot  ao  and  50.  Króalein'  in  400  recent 
traumatic  cases,  found  that  a  per  cent,  were  dislocations  of  Ihe  hip. 
It  will  be  naturai  lo  contrari  liaumatic  dislocation  wilh  (i)  congcnìtal 
dislocation,  ami  (2)  pathological  dislocation,  the  result  of  dùeases  of 
the  joint,  the  last-named  being  met  wìth  aa  a  result  of  turbcrclc,  in- 
fcctivc  arthritìs  of  the  hip,  lotomotor  ataxia,  in  ordcr  of  detreasing 
frcquency.  In  the  writer's  experiencc,  pathological  dUlocations  of  the 
hip  bave  becn  less  common  than  those  resulting  from  traumatìsm.  and 
congcnital  displaccmcnts  stili  rarcc  than  pathologitiil  ones,  though  io 
years'  work  at  a  childrcn's  hospital  affordcd  far  grcatcr  opportuniUcs 
of  meeting  with  the  last  than  are  mct  wiih  in  general  surgical  practice. 

The  kind  of  force  which  produce»  dislocatìon  of  the  hip-joint  is 
indirect.  such  as  a  heavy  body  falling  on  the^shoulders  with  the  thigh 
beni  and  adducted.  or  forcible  abduction  and  fìeiion  of  the  lower  limb, 
whcn  the  subjcct  is  lying  on  bis  back.  This  application  of  force  in  a 
cbild  will  usually  induce  a  scparaiion  of  the  epiphysis  of  Uie  head  of  the 
fcmur,  and  in  a  pcrson  over  fifty  a  tracturc  of  the  ncck  of  the  fcmur,  of 
the  so-called  intracapsular  t^-pe.  Much  conlroversy  has  raged  about 
the  questions  (i)  of  the  position  of  the  head  of  the  fcmur  in  which  dis- 
localion  takcs  place,  and  (a)  of  the  path  taken  by  it  to  iU  varying  uUi- 
mate  posìtiuns.  Anatomical  knowledge  tJiat  the  weakest  part  of  the 
capsule  of  the  hìp-joìnl  is  Its  infcrior  part  at  once  suggests  that  ìt  ì&hcre 
rupture  is  likely  to  take  place,  and  this  part  of  the  ca|>sule  will  clearly 
be  stietcbed  when  the  leg  is  abductcd.  Esperimenti  on  the  cadavcr, 
while  their  value  must  be  received  with  caulion.  support  this  view.  and 
since  Morris*  by  a  very  careful  examination  of  numerous  specimens,' 
added  considerablc  confirmatìon  to  what  was  prcviously  an  unprovcd 
supposition,  no  imporvant  opinion  bas  been  expiessed  lo  the  contrary. 
In  bis  account  of  the  mcchanism  by  which  dislocation  of  the  hip  is  pro- 
duced,  it  is  clearly  demonstrated  that  the  head  of  the  femur  having,  with 
the  limb  in  the  position  of  abduction,  ruptured  the  capsule  infcriorly, 
il  will  pass  backward  ìnto  the  rcgion  of  the  obturator  foramcn;  ils 
furthcr  course  will  depend  upon  the  position  of  the  limb,  and  the  direc- 
tion and  continuation  of  the  force.  If  rotatìon  ìnward  of  the  femur  be 
associatcd  with  the  flexion  and  abduction,  the  head  of  the  fcmur  will  pass 
backward  and.  assuming  that  the  force  is  continucd,  will  be  driven  up- 
ward  on  to  tlie  ilium,  though,  as  M algaigne  poinled  out,  disptacement  of 
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Uie  beaci  aclually  on  to  the  donum  ilii  cannot  he  uikl  to  orcur.  If  this 
view,  supported  by  Morris 's  evidcnce,  ia  upheld.  the  classìGcatìon  oi 
Bigelow*  falls  to  the  ground.  According  to  this  writcr,  posterìor  dis- 
locationa  o(  the  hip  takc  place  primarily  above  or  bclow  the  tcndon  of 
tbe  obturator  internus,  while,  according  to  the  view  which  clinical  ex- 
pcrience  now  supports,  ali  dìsplacemenLi  of  the  head  of  the  femur  are 
primarily  bclow  the  obturator  tcndon. 

Classificatìon.^Whalevcr  the  posìlion  primarily  occupìed  by  the 
head  oÌ  the  ft-mur  may  bc,  ìt  ultìmatcly  comcs  to  lic  cither  in  front  of  or 
behind  a  vertìcal  line  passing  downward  through  the  center  of  the  hip- 
joint,  and  in  the  largc  majority  of  cascs  it  will  Ile  behind  this  Une. 
Malgaìgnc  inlroduced  an  elaborate  subdtvision  of  thcsc  displaccmcnts, 
but  there  secms  no  purpose  in  eLaborating  the  sìmple  cla^sitication  of 
Astley  Cooper'  whcn  he  says,  "I  bave  secn  the  thigh  bone  dìslocated  in 
four  directìons: 

First,  upward  or  on  to  the  dorsum  of  the  ilium. 

Secondly,  downward  or  Ìnto  tbe  foramen  ovale. 

Thirdly,  backward  and  upward,  or  into  the  ischiatic  notch. 

Fourlhly,  forward  and  upward,  or  upon  Ihc  body  of  the  pubes.", 

Tbus,  we  should  divide  dìslocalions  of  ihe  hip  into 

A.  -Pcslffrior. — 1.  Dorsal,  though  bearing  in  mind  Malgaìgne's  res- 
ervation.  ihat  in  this  variety  the  head  of  the  femur  does  noi  actually 
reach  che  dorsum  iltì,  but  lies  above  and  behind  the  acetabulum,  at 
the  levtl  of  fusion  of  the  iliac  and  ischiatic  porlions  of  the  bone. 

a  Sciatic,  in  which  the  head  of  the  femur  passeà  backward  below 
the  tendon  of  the  obturator  ìnternus. 

B.  Anlfrior.~i.  Thyroid  or  Obturator. 
3.  Pubìc. 
The  posterior  dislocations  are  the  more  common;  thus.  about  50 

per  cent,  are  dorsal,  25  per  cent,  aciatic,  13  per  cent,  obturator,  and  10 
per  cent,  publc. 

Prora  a  clinical  potnt  of  view,  and  as  a  guide  to  treatment,  there  u 
little  value  in  scparating  either  the  two  posterior  or  the  iwo  anterior 
forms  of  dislocation  from  one  another.  Il  will,  Ibcrefore.  be  e:isicst  to 
consìder  the  signs  and  symptoms  common  to  posterior  dislocations, 
and  ihcn  thi,>se  common  lo  anterior  dislocations,  a<h)ing  wben  nece&sary 
a  few  pointà  in  which  the  subvarictics  differ  from  one  anothcr. 

Signs  and  Sympioms  of  Posterior  Disloftiltons. — The  thtgh  will  l>e 
fixed  in  a  position  of  dexion.  adduction  and  internai  rotation.  In  the 
dorsal  subvaricty,  flexion  and  adduction  are  slight,  and  suffice  only  to 
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brìng  ihe  knec  of  the  aSected  ùde  across  the  inncr  haU  o(  the  kncc  o[ 
the  sound  side;  in  the  sciatìc  subvaricly,  flcxiun  and  adduclion  are 
more  tnaiked.  so  that  the  knee  of  theaffecl«d!imb  will  cross  the lower 
third  of  the  fcmur  of  the  opposite  side  (Fifi.  349). 

In  the  antcrior  subvariety  ìn  both  forms,  thcrc  i»  flexioti,  rotatioa 
outward,  and  abduction;  ìn  the  obturalor  subvariety  ihcsc  are  marked:, 
in  the  pubìc  subvariety  thcy  are  slìght  (Figs.  350  and  351)- 


ò 
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Fio-  349- — Scialle  disloca-  Fio.  jjo,     Obtutalor    VtQ.    j^i.— Pubìc  dlilocation  ol 

tionot  thchip.     (Tm».)      dislocatioo    of    thi:    hip.  thchìp.     (Tretcj.) 

[Tmtt.) 

Signs  Common  lo  Both  Forms. — In  e\'ery  form  the  classical  signs  of 
dislocalton  of  any  joint  are  pre^nt,  namely,  limitation  of  movemeat, 
altvralion  of  the  axis  of  the  limb,  abnormal  situation  of  bony  points 
aroiind  Ihe  affected  articulation.  Il  is  evident  ihat  in  the  dorsal  and 
pubìc  subvarìetics  shortenìng  will  bc  prcscnt,  as  ìn  each  case  the  head 
of  the  femur  will  bc  lying  above  the  level  of  the  acetabular  cavity  ;  and 
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(^"W^K  vW*'^' """">■■  t*>e  limb  shouid  be  lengtheoed  in  ihe  sciaUc 
iikkumU'4'  *li''^''"i'^l'«.  this  i<i  masked  by  the  dcgrcc  of  flcxion  pr<- 


and' 
^UmU^r  *li*'^'»ni'iics.  tlus  i<i  masked  by  the  dcgrcc  of  flcxion  prcscnt 
te  Wth  i  A*e».  O"**  '**  eslimation  is  romlered  difficult  and  of  little  clinical 
V«Uv.  VVhcn  evìdcnce  of  shortcning  has  been  obtaiaed,  il  may  be 
\lotU\ltcly  loctttt"*!  lo  ihc  hip-joint  or  the  ncck  of  the  fcmur  by  the  use 
ol  N*'Ul»mS  liiit'  or  Bryttiii's  triangk. 

aVWofiw''!  Linf-  If  i>  Une  bc  drawn  from  the  antcrìor-supcrior  iliac 
Mttne  lo  Ihv  moAt  prominent  pari  o(  Lbe  tuberosity  of  the  ischium, 
lliv  KH'ttl  iroi-httiilcr  will  normally  lie  below  ibis  line.  When  the  hip- 
)(iliil  tk  illHliKUlcd  upward,  or  the  greal  trocbanteris  drawn  upward  ow- 
InR  l«t  II  Iructurr  thmuKb  the  neck  of  ibe  femur,  the  great  trochanter 
wlll  Ile  «Ihivi*  Nclnlon's  Une, 

/trvKil'*  Trians^e-  -\VÌth  tbc  patient  lying  supine,  a  perpendicular 
in  driippitl  (rum  Iho  iinlvrÌor-:«up«'rìor  spine  on  both  sìdcs  toward  the 
b«(li  ft  Un«  tlntwn  upwnr<l  from  the  great  trochanter  to  meet  ihe  first 
Al  rldhl  niinIcH  will  tic  (ound  sborlcr  under  the  samc  condilions  as  wben' 
tlir  iirritt  Irocliiililrr  i»  ulmvc  Ncliitun's  line. 

In  iti'nernl  uni",  mranurcmcnt  by  Bryiint's  trìangle  is  better  than  by 
Nclnton'*  line;  fot  in  (ni  Hubjcct».  or  whcre  thcrc  is  muchbrui&iag,  the 
lutuTiwily  n(  tbr  iM'hium  is  difficull  lo  lm*atc:  tnoreover.  measurcment 
by  .Ncliiloii'n  lino  neifssitiiii'*  some  tuTning  of  the  patient.  In  either 
L'kMO,  IhpM*  llne«  nrn  of  diitiinishoil  riinical  valuc  in  fai  subjccts,  owìng  to 
the  dlltlruliy  n(  rxni'tly  Unnling  ihc  upper  |H)inl  of  the  great  trochanter. 

Ili  ull  form«  o(  dl^locnlion  of  the  hip,  the  X-ray  cxaminatton  is  of 
giwtl  vflhu'.  liitorpr(.>ltttion  ol  this  cxamination  is  perhaps  more  diffi- 
(!Ull  I  Ittin  tbr  iDuJority  with  «mail  experìence  wouid  admit.  In  the  case 
0(  iltiiloialliHiii  «'(  tbc  hip  a»  noiciJ  l)y  Shi-nton,*  ihc  unbroken  arch 
(Kljj.  ,\S')  wbb'b  iKinnulIy  can  bc  followi-d  oulward  from  the  lowcr  bordcr 
n(  llir  liiirUuntuI  rnmun  of  the  pubis  to  be  continuous  wìOi  the  lower 
hordi-r  ii(  the  neck  of  the  fcmur,  Ls  intcrruptcd;  ip  those  in  which  the 
hi-H"!'»!!  ihc  fcmur  He»  ubovc  tlic  acelabulum,  ìls  oulcr  scgmcnt  will  be 
luti  IiIkIi,  niid  Ilio  rcvuritc  i*  truc  whcn  the  head  of  the  fcmur  lies  bclow 
IhPAt'ctuhdlum. 

JHjlerentiitl  Oiiignosis. — ).  From  congenital  or  pathological  dia- 
liKAiiiinn;  l>y  Ihc  liintory  of  rcccnt  oosct,  abscncc  of  foriucr  discasc, 
Hiiil  hiitiury  u(  traumutisra. 

g.  From  utitcr  results  of  tiaumatism.  By  far  the  commonest 
dKTuutty  U\  dijRnosiB  likciy  lo  prcscni  iL^elf  is  that  from  fracture  of 
the  nw'k  ui  the  lemur,  parlicularly  o(  that  varicly  wherc  the  line  of 
f  radure  pauc»  througb  the  l>u.sc  of  (he  neck.    This  difhculty  is  increascd 
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by  Ihe  fact  thal  impacUon  is  frcqucntly  a  compHcalion  of  Ihis  fracture, 
which  usually  rcsults  f rom  direct  vioicncc  appHcd  latcrally  ta  the  grcat i 
trocliantcr.  l"'rom  any  varicly  of  fratture  of  the  neck  of  the  femi 
the  usuai  variuty  of  dislocation  of  the  hip  (dorsal)  may  bc  dìagnosed  by 
the  positionof  the  limb  (see  above),  whereas  in  ali  fraciures  of  the  neck 
shorlening  is  assodateli  wìlh  rotalion  outward  of  the  femur.  This 
po&itio'n  will  bc  somcwhat  simìlar  to  ihat  which  the  limb  acquirca  in 
pubic  dislocalion,  but  in  the  latter  the  head  of  the  femur  can  be  felt 
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in  the  abnomial  position;  it  i»  a  much  rarcrinjury  than  fracture  through 
the  base  of  the  neck.  of  the  femur.  and  the  presente  of  diminìshed  mo- 
bility  of  the  hip,  characl  eristic  of  dislocation,  should  at  once  be  noted 
in  place  of  the  incrcascd  mobilìty  at  the  scat  of  fracture,  mct  with  in 
fractu'rcsof  the  neck  of  the  femur.  From  an  impacied  fracture  of  the 
neck  of  the  Ecmur,  the  antcrior  typc  of  dislocalion  may  bcst  bc  diffcr- 
cntiated  by  an  X-ray  pholograph.  Il  is  wcll  to  bt-ar  ihìs  in  mind,  and 
to  obtain  as  much  information  as  may  be  gaincd  in  any  case  in  which 
this  question  arises,  for  an  attempt  to  forcìbly.  reduce  a  supposcd  dis- 
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lucation  of  the  liip-]oÌnt  may  havc  unsalisfactory  rcsuits  if  an  ira^ 
paotcd  fracture  of  the  nL-ck  of  the  femur  ìs,  really  bcing  dcalt  with. 

The  association  of  dtslocation  of  the  hip  wìth  fracture  of  the  neck  of 
the  ferour  U  excecdingly  rare,  and  has  not  occurred  in  the  writer's  cx- 
perience.  being  in  marked  contrasit  to  the  fairly  (requent  association  ot 
dislocation  of  the  shoulder  with  fracture  of  the  neck  of  the  humerus, 
as  rcportcd  by  RolHrrt  Jones.*  buL  shouid  thÌ3  occur  diagnosis  is  lìkely 
lobeexactonly  (rom  careful  intcrprctatìonof  good  X-ray  photographs. 

3,  Of  the  diflcrenl  forms  of  dislucalion  froni  one  another.  The 
j>o&ition  of  the  limb  will  at  once  separate  anterior  from  posterìor 
dislocations.  It  will  probably  be  accurate  tofoUow  Morris  in  belicving 
ihat  the  pubic  tyjìc  is  mcrcly  a  further  stage  of  an  obturator  dislocation, 
and  that  dorsal  dislocation  has  similarly  rcsulted  from  a  sciatii:  ilLsIoca- 
UoD,  owing  to  a  cuntinuation  o£  the  force  producine  them,  or  by  the 
head  of  the  femur  bcing  drivcn  upward  as  the  subjcct  tried  to  bear  bis 
woight  on  the  limb.  Ixi  su  far  as  treatment  is  concerned,  there  is 
nuthing  to  be  gaincd  in  further  ihflcrentiatìng  tlie  two  subvarietìes  of 
each  type  tban  can  be  done  by  a  consideration  of  the  signs  givcn  abovc, 
and  by  an  examination  of  the  X-ra-y  platea. 

Trtatmenl. — [q)  Of  posterìor  dislocatioas.  From  the  carlicst  timcs, 
the  common  mcthod  of  reduction  has  beeo  by  traction,  and  ìn  pre- 
atuesthelic  days  numerous  contrivances  wcre  dcsigned  with  the  object 
of  maintaining  counter-exlcosion  upon  the  trunk  while  IracLion  was 
made  iiiJon  the  lower  part  of  the  thigh.  In  more  recent  timcs  tbesc 
violent  methods  bave  been  abandoned,  and  reduction  by  manipulation, 
which  in  Cngland  is  known  as  Bigelow's  method,  has  taken  it<>  place. 
Stimson'  writing  uf  Kocher'smethod,  says/'thc  idcntìty  of  this  method 
with  Bigelow's  appcars  to  me  complete."  In  recommending  it  Bige- 
low  ascribed  priority  of  ìnvention  to  Natlian  Smith.  The  introduc- 
tion  of  genera!  anaesthesia  waa  undoubtcdly  oac  of  the  lactors  which 
hvlpr<l  to  make  reduction  by  mam[)ulalìon  sutcessful;  and  it  can  scarcely 
be  too  strongly  insisted  that.  the  diagnosi»  of  dislocation  of  the  hip  hav- 
ìng  bccn  madebyphysical  cxamination,  andcontirmejby  radiography, 
no  manipulatìons  for  the  reduction  of  the  deformity  shouid  be  under- 
taken  until  the  patient  is  complelely  under  the  infiuence  of  a  general 
anaesthetic,  or  the  muscics  rclaxcd  by  a  spinai  anKsthetic,  for  manipu- 
latìons without  an  anicathctic  will  be  generally  unaucccssful,  and 
failuTc  to  rcpiace  the  head  of  the  femur  can  result  only  in  further 
e0ution  of  blood  in  aad  around  the  articulntion  and  injurj'  totissues, 
which  the  cxpcricnce  of  recent  years  has  taught  us  Ìs  lìkely  to  account  for 
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some  permanent  disabìlity,  and  Lherefore  no  risk  of  cauaing  il  should  be 
under  taken. 

Bì^eloii's  Method  of  Reiucli&n  of  Poslerior  Dislocation  of  the  3if. — 
Under  a  general  aruesthetic  the  patient  is  placetl  upon  his  back,  the 


/J 


Fio.  35j. — Plciion,  abduction  and  rouiinn  outwards  in  donni  dìalocatloii  of  ihe  hip- 

(Trna.] 

affected  hip  is  fiexed  to  a  rìght  angle,  while  the  adiluction  resulting  Erom 
the  injur)-  is  maintained,  and  Ihe  tliigh  is  rolatcd  inward  as  far  as  pos- 


B.  JJ4. — Fufcibly  lifting  ihr  &exed  (cmur  In  donai  dUInratinn.     {Trtttì.\ 

sible  (Fig.  353).  It  is  usually  now  neceisary  for  onc  or  more  assìstants 
to  steady  the  pelvù.  While  thìs  is  bcìnf;  done  traclioD  ìs  made 
upon  the  thigh  (Kig.  354),  the  knee  and  hip  stili  bcing  flcxcd.    This 


traclion  bring!)  the  head  of  the  femur  down  to  the  IrveI  of  the  acctAb- 
ulum.  Wheii  tbÌ3  has  bcen  carricd  out  as  fuUy  as  possible.  the  tidgfa  is 
quickly  and  fordbly  abduclcd,  and  thcn  rotatcd  outward,  and  owmg 
to  tension  o(  the  Y-shaped  ligamcnl  the  head  of  the  femur  U  drawn  for- 
ward  loto  the  acetabular  caWty.  The  Hrab  may  thcn  bc  laìd  down  in 
extension. 

StunsoD*  described  an  alternate  method  in  whìch  "the  palìent  b 
pkced  face  flownward  upon  a  tablc,  M'ith  his  Icgs  projecting  so  far 
bejMnd  the  edge  tbat  the  injurcd  thigh  han^s  dlreirtly  dovrnward,  while 
the  surgeon  gras]>5  the  ankir.  the  lince  bcing  flcxed  at  a  rìght  angle; 
the  wrigfat  of  the  Umb  now  makc»  the  needed  tracUoa  in  the  desired 


V%>  ^IJ,— Ftcxion,  ibduction  «od  roiaifon  lowsols  in  pubic  or  abturator 
dblontiOD*.    {Trevo.) 


iUt«^(Um.  N  .  •  Occasionai])-  the  weight  of  a  small  sandbaj;  behind 
4k.  ^gm^  iur  th«  application  of  slight  sudden  pressure  at  the  same  spot 
Ik  imiUty-  It  ^'i"  often  succeed  without  anur-itheìtìa,  aiid  has  (ailed 
Uk  \>itàs  twu  c*Mv  in  my  bands." 

ffMlmml  —(à)  0(  untcTÌor  dislocations.  Bigclow's  method 
t«\M«mt  U  »pplicablc  to  these  case».  The  initial  movcment  is  au 
M*liv<«lKMt  ot  tho  «iMluctioD,  the  hip  is  flcxcd  at  a  rìght  angle  and  the 
(U^  iut*lMl  outwartl  (Fig.  355).  By  traction  on  the  upper  pan  of  the 
iWi^^U*  hMd  of  Ilio  frmur  is  brought  into  the  ncighborhood  of  the 
iv«tAhuhiuu  whcn  a  MiKtrt  adduction  and  rotation  inward  followed  bjFj 
.  «ili  utUAlly  conduci  it  into  the  normal  posiiion. 

^<*W-JN<*MWWi.— The  sensation  of  the  head  of  the  fcmur  passìng' 
ÌUÌmI^"  -    -' dndum.wìth  ihercstorationof  smooth.freemovement,  wJU 
.1.  Imt'  Ihe  opcrator  that  the  dislocaiion  has  been  reducedj 


IH 
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ihis  may  bc  confirmcd  by  mcasurcmcnts,  or  by  X-rays.  In  the  writcr's 
exp«rìence,  mampulaUon  under  complete  general  ajueàthesia  has  net 
failcd  Ìd  any  case  which  bas  bcca  tccatcd  wìdiìn  a  day  or  two  of  the 
accideat.  VVlien  the  dlstocatìon  hais  been  reduced,  ìt  has  been  cus* 
tomary  to  appiy  a  long  outsidc  splìnt  (Liston's)  tothcaffcctcd  Umb,  and 
the  patient  is  placed  fiat  on  bis  back,  tu  bed,  where  he  remains  for  two 
or  three  wet'ks.  From  tlie  first,  massage  is  of  benefit  and  after  thrce 
wecks,  gcatlc  passive  movements  may  be  insiitutcd.  It  is  noi  wisc  to 
allow  the  paiient  to  begìn  to  use  the  liinb,  nor  to  bear  any  weigbt  upoD 
it,  until  at  least  four  weelcs  after  the  acddent,  though  shouid  thcre  be 
any  reasoa  for  gettìng  bim  out  of  bed,  he  may  be  allowcd  to  walk  on 
crutches  with  a  pattcn  under  the  sound  Eoot,  and  the  alTcctcd  hip 
eDcased  In  a  plastcr  of  Paris  spica,  as  soon  as  the  swclling  resultiog  from 
the  accident  has  aubsided,  which  ìt  usually  \rill  do  withìn  i  o  days. 

Prognosi!. — Fortunatcly  raost  Ukcly  to  occur  in.  hcalthy  young  male 
aduUs.  tbis  accident  is  not  commonly  followed  by  the  ver/  crippUng 
progrcsiàve  traumatic  arthrìtis  which  is  prone  to  follow  injuries  of 
joints  in  elderly  people,  but  it  is  well  to  bear  in  mind  that  should  a  dis- 
localion  of  the  hip  occur  after  40,  a  certain  degree  of  arthritisisprob- 
ablc,  and  the  prognosis  must  bc  modificd  with  tbis  ia  vicw. 

The  writer  has  mct  with  no  case  ìn  whìch  recurrence  has  taken  place 
and  it  docs  not  appcar  that  thosc  rare  cascs  in  which  habitual  voluntary 
dislocation  can  be  produced  io  a  hip-joìnt  are  usually  &equelx  of  tbis 
type  of  injur)':  in  other  words,  a  normal  joint  dislocated  as  the  result  of 
trauma,  and  rcduccd,  is  likcly  to  rcmain  curcd  and  functionally  perfect. 
Rccurrent  di^^placemenl  may  bc  usually  regarded  as  a  rcsult  oE  a  con- 
genita! or  other  abnormality,  apart  from  trauma,  and  ìs,  thercfore,  not 
to  bc  coQsidcrtd  In  tbis  chapter. 

Simultaneous  Dislocation  of  Both  Hip-joints. — This  accidcnt  will 
naturaily  be  considerably  rarer  than  an  isolated  dislocation  of  one  side. 
Most  writers  on  the  subject  suggest  that  a  backward  dislocation  on  onc 
side  is  likely  to  bc  assodatcd  with  a  fom'ard  dislocation  on  the  other.  but 
in  the  only  cu^e  the  writer  has  met  wilh  ihere  resulted  a  dorsal  disloca- 
tion of  both  hip-joint5,  while  the  subject  was' cndeavoring  to  throw  a 
borse. 

Associated  Injuries. — Tnjuries  to  nerves,  vessels,  or  Eractures  of  the 
adjaccnt  bones  may  occur,  but  are  rclatìvcly  rare.  Cases  of  fratture 
of  the  ucctabulum  a^sociated  wìlti  dislocation  of  tbe  hip  bave  be«n 
descrihed,  but  inspcction  of  a  largc  scrics  of  X-ray  photographs  has  not 
disdoscd  any  instance  of  this  compltcation.     There  is  no  association 
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90  that  in  ali  thcse  cascs  ìt  is  wcll  to  bear  ìn  mind  that  the  amoutit  of 
benefit  likely  to  rcsult  U  invi-rscly  proporlioua.te  lo  the  iorct:  used. 
Providcd  moderate  manipulatìon,  with  a  complete  anarsthetic  relaxa- 
tion.  does  not  atuìn  the  required  end,  Ìt.  must  be  discettiti nued,  and  ihe 
qucstlon  oE  operative  rcduction  <iuggcst«d  to  the  palìcnt,  as  an  alter- 
native tospending  the  restof  bis  life  with  anunreduced  dislocation  ot  the 
hip-joint.  So  many  factors,  such  as  age,  occupation,  habita,  social 
position,  duration  of  the  dìslocatìon,  in6ucnce  this  qucstion,  that  ìt  is 
difficult  in  a  short  space  to  do  more  than  gcneralize.  However,  the 
experìcnce  which  many  surgeon^  must  bave  had,  of  the  extrcmely 
satisfactory  and  painless  progres^on.  in  spitc  of  a  marked  limp.  which 
is  so  commonly  met  wilh  in  dislocations  cf  the  hip,  the  resuU  of  tuber- 
culosis  and  olhcr  discascs.  must  bc  bornc  in  mind.  and  should  warn  the 
moie  hcroic  surgeon  of  the  chance  uf  failing  to  improve  bis  patìent's 
progresaion,  cven  after  prolonged  and  possibly  painful  treatment,  by  a 
hasly  recour&e  to  surgical  interference. 

It  will  he  clear  that  dorrai  displacemcnt  of  the  head  of  the  femur  is 
mechanically  a  greater  disadvantagc  than  either  of  the  antcrior  displace- 
mcnts.  and  the  IÌnL-  of  treatment  of  the  former— s-imilar  to  that  inlro- 
duced  by  Lorenz  in  the  treatment  of  ìntractablc  congcnital  dlalocationa 
of  the  hip,  which  are  alway»  of  the  dorsal  type — will  al  once  suggest 
itself,  namcly,  the  conversion,  by  forcible  manipulation  or  by  opera- 
tion,  of  a  dorsal  into  an  anterior  dislocaiion.  'fhis  has  been  advocated, 
as  a  method  of  non-operative  partial  reduclion,  by  Lorenz,  und«r  the 
namc  "transposition."  Should  the  surgeon  in  chargc  decide  that  oper- 
ative interference  is  desirablc.  he  ■will  bave  the  choice  of  arlhrotomy, 
resection  of  the  head  of  the  femur  (which  pracUcalIy  amounts  to  an 
excision),  osteotomy  through  or  below  the  head  of  the  femur  and  pos- 
sibly amputation.  The  last  can  conceivably  only  be  called  for  in  such 
rare  conditions  as  compound  dislocation  of  the  hip-joint  complicatcd 
by  aui)puraliun.  Il  is  impossible  to  cnler  into  the  delails  which  may 
ìnfluence  the  choìcc  of  onc  of  thcsc  dìfTercnt  methods  in  any  individuai 
case;  euch  case  must  be  judged  on  its  merits. 

The  following  considcrations  must  be  home  in  mind  in  ooming  to  a 
reasonable  conclusion. 

I.  The  voluminous  rìescriptions  coniained  in  textbooks  and  num- 
berless  papers  cven  of  rccenl  date,  upon  ihc  accidenls  whichmay  occur 
in  atlempling  to  reduce  a  dislocation,  panie ularly  apply  to  forcible 
efTorts  ai  reduction  «f  long-standing  disptaccmenls.  Thcìie  are  abso- 
lulely  avoidablc  and  therefore  in  the  present  day.  when  operative  inter- 
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l«ei'^*'*  '^f*  '**  undertakcn  with  Ics*  risk  than  formerly,  ihere  »  un- 

^0^j|jtedly  a  lentlcncy  to  resori  to  it  much  more  frcqucntly.    At  the 

^^jgiP  tiinc,  though  u-ound  ìnfectìon  and  suppuratìon  after  operative 

{«duction  o(  [lÌ$]i>C2Uon<i  of  the  large  juinbi  b  much  lesà  frequent  Ihan  il 

,,as,  owing  to  more  rigid  techniquc.  yct  an  amount  of  reactìon,  «hich  in 

miXiV  cases  rcsuits  in  such  a  degrec  of  libruus  unkylosis  as  to  cuosìder- 

iblv  prejudicc  the  final  rcsult  of  the  opcration,  must  bc  pccuUarly 

isióclated  wilh  thU  class  of  surgery,  even  in  the  best  hanJ&,  and  this 

possibility  should  e\'cr  be  borne  in  mind. 

1.  \Vhen  manipulative  transposition  has  bcen  found  impossible, 
pardftl  rcdaclionbyopeaopcraiiun  may  be  underlaken,  with  ihe  pros- 
pect  o(  the  samc  racchanical  improvcmcnt,  tvcn  though  a  fixcd  joint 

foUOK'S.  ... 

Excisì*"!  of  the  head  of  Ihc  Ecmur,  unlcss  it  is  undcrtakcn  as  a 
mraii*  to  the  dimìnution  of  posterior  deformity.  is  not  to  be  recon- 
mendcd  in  the  c»^^  of  the  hip-joint,  where  stability  h  required,  unlike 
the  joinls  of  the  upper  cxtremity.  whcrc  cxcision  should  bcundcrtaken 
in  ordcr  to  ìncreaie  Uie  ninne  o(  movement. 

Dislocation  of  the  Patella.— The  patella  may  bc  displaced  either  in 
Ac  ttanwersc  or  vcrtical  pUnes,  or  by  rotation  upon  its  vertJcal  awa. 
oncnl  upurard  must  rcsult  from  a  rupture  of  the  lìgamentum 
ind  displaccment  downward  frum  injury  to  the  rectus.     It  i& 
ivlKther  true  inward  dislocation  ever  occurs;  so  from  the 
of  «ew  iherc  only  remains  to  bc  dcscribcd  displaceracnt 
^BtmnL  or  the  e^'cn  rarer  rotalory  displacement,  in  whìch 
It.Vj.iiLc  gg-'"'*  the  femoral  condylcs  (Fig.  356). 
1^  irìnn      '"  t*"^  '^*^  patella  is  displaced  outward  on  to 
v^  ^jj^  (complete)  the  extenial  prominent  arU'cular 
femoral  condyle.    It  will  bc  remcmbcrcd  that 
ulterìorly  than  the  ianer  ed)!e  of  the  internai 
■caiB  nature  apparcntly  providcs  agaJnst  this 
ite  wcìnal  angle  outward  at  the  knee-joint  pre- 
te that  some  congenital  deficicncy  in  the 
j^,ytr*s  this  acrident  possìble.  but  undoubt' 
;  cause  i*  some  dcRrec  of  genu  valgum, 
^-^p^BCC  it  has  not  occurrcd,  as  would  bc 


^'^V 


-i^  ik  «umta. 


Cotton  notes  ihat  "  it  is  rather 


,,^«  ulag  *omen,  with  somcknock-Icnec  and 

■ì  th»  i-i  probably  true  of  t  he  recurreot 

,^„.as.  the  writcr  is  incUned  to  think  that 


D  B  e 

Fio.  Mf>.-  -A,  Specimen showinR  outward  dblocAtion  oi  Ihc  patella.  Thrcutilairìnous 
surf  [ice  of  the  palella  i»  ìn  conlarl  wilh  the  Utcrid  turfacc  of  the  exlcmal  rondylc.  Antcrìoi 
vt*w.  B,  Picparaliun  «howiriK  an  internai  vettiul  ilU>localJnn  ol  ihe  pATclla-  The  car- 
tOapnous  ^urucc  of  lh«  putdU  prtMnts  iowdt  or  tovard  th-c  inerfian  line  of  the  body. 
Inncr  view  of  Itic  right  Icfl.  C,  Spectm«n  showinK  complete,  rotacury  ili^localion  of  the 
patella,  |>tr>durcd  b>-  continuili^  the  ratalion  fiom  the  poailion  i'd  6gute  B.  Antcrìot  view 
of  the  righi  knc^c  joinl.     D,  Outw&ol  di&loicniion  <>(  llie  righi  palella  in  u  nnic  Iweoty-cdiie 

fitn  ol  aiie  {toBa).    Tbe  lev  to4  r«gion  ot  tltc  kn«e  joint  are  ^uwn  in  matlccd  Qc«ivn. 
bc  prominente  ii(  llic  inlella  lo  the  oulcr  side  of  ihc  txtcìnal  coniMc  is  \'ery  marked. 
(ffd/e/KAj 
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to  renard  the  ligamenlous  iiijury  as  rhe  main  rua^on  (or  continuetl 
treatment.  Whca  after  a  wcck  or  two  the  cffusìon  has  bccn  causcd  to 
absorbbycompressionandma&sagc,  Lhckaceshouldbe  rigldtysupported 
in  a  plaster-of- Paris  cast,  or  nàth  a  rubber  bandagc,  until  the  end  of  four 
weeks.  If  this  is  done.  and  no  undue  cxcrcisc  is  permitted  until  such 
lime  has  ela|)se(l  asì  tu  allow  the  injury  to  the  ligamenluui;  lissucs  on  Ihc 
inner  side  of  the  patella  time  to  beai,  then  further  sequela:  are  unlikcly, 
and  in  the  case  quoted  Jibovc  complete  frccdom  from  any  apprcciable 
dcRree  of  disabìlity  has  been  enjoyed  for  ig  years,  ihough  the  subject  has 
playcd  most  gamcs  at  will. 


Fio,   jsS.~Shows  the  oblique  pulì  o(  the  quadrìcrp»  In  cases  of  knock-knee.  fnvorcd 

by  cxecsùve  toeing  cut  and  conscqucni  culwarit  rntation  of  ihc  titàtk.     U  the  <iuHdriccpA 

(i)  wilh  (he  icucrtion  at  iti  icndunon  the  tuberosity  at  (3)  txintract»,  tJie abvioiw  l<ndvni:y 

il  lo  pulì  the  pulciU  fiom  il>  uvsitivn  «t  (3)  (o  b  poinl  kt  (4)  uppiosiiaaUly  in  a  line  bc- 

'  iwccn  ìhf-  inu>i'1r  )iclly,  and  Ine  inM.'rLinn  of  lis  itndon.  i.  e.,  brlwcTD  1  nnd  .{.    It  h  on 

lAccouDt  vi  ihif,  i%ci  th»l  ilic  ^lippinii  of  the  patella  h  inther  ani  tu  hajipen  in  itout  non- 

'  ffluMTular  womcn  uith  Mjae  kuock-kiiee  and  {mmatud  feet.    {Colten,) 

Rotatory  Dislocation.— The  writer  has  no  personal  experìenri-  of  this 
injury,  wliii  h  apparcnlly  usually  follows  the  typc  of  the  outcr  border  of 
the  patella  passing  forward  and  inward,  so  that  the  articular  surfacc 
tooks  outward.  Cascs  of  the  opposìtc  displacctnetil  bave  been  dc- 
scrihed,  and  probably  are  lesscommon.  Uìscurious  that  they  sbouid 
occur.  for  if  siraplc  displaccment  inward  ìs  doubtful  or  unknown.  «ne 
would  suppose  thiit  the  factors  which  produce  the  one  wouid  also 
produce  the  other.  If  the  rotali on  is  carrieti  through  qo  dcg..  the 
outcr  or  inncr  border  of  the  palella  will  look  forward;  bui  if  furtUer 
rotatJon  to  iSo  deg.  takes  place,  so  that  t}ie  outer  and  inner  bordcrs 
of  the  patella  are  revcrscd,  ihe  articular  surfacc  witl  look  forward. 
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Symfhnm«ndPkym!MiSitv.—-'The  exdtìng  cause*  are  the  sameM 
Ibow  tti  fiuiwnrd  dàpIw^Kat.  and  usually  the  diagnosis  is  made  Iw] 
fMlinB  thf  smorth  poanìor  «iticular  surface  of  the  patella,  though  thisl 
toiy  hv  iiTipassiWe  ìf  tìw  joìnt  is much  disicnded.     Cottoti  suggests  that 
dimpliog  "f  **«  *k™<  o*™S  to  "»  '^•'*'*«  uttachment,  will  idcniìfy  the 
aalerìor  subcutancous  surface.    Reduction  is  obtoiacd  by  forcible 
pMBtve  citcnsitm  ot  the  knee,  if  ncccssary  uncfcr  an  anjtstbetic,  and 
A»«f|«r-Ueatment  and  prognosis  foilow  the  lincs  of  what  has  been  J 
SHla the  case  of  dtsioration  outward.  \ 

aBOBreotDìsIocationsofthePatella.— Thcserarclyresultfrom  the 
m^m  Vfpt  ^Mtcn  o^  abovc.     They  nmy  bc  due  to  congciutal  defects,  j 
^HlA  aat  ■e«ss*""ly  congcniul  in  appcarance,  e.g.,  the  upward  dis-   ' 
is  met  with  in  genu  rccurvatum.     Thcy  may  rcsult 
:  iMttcr  aiscAse  of  the  bones  forniing  the  knee-joint,  sudi  as   | 
,À  «^  «ore  conimoniy,  thcy  may  gradually  he  acquired  as 
t«t«tMr  ckange  in  tlie  mt-chanics  of  tlic  knee,  which  usually 
«»  làdM».     An  cxagRcration  of  the  normal  genu  vaJgum  of 
Kt^nCcient  to  bc  regarded  as  pathologìcal,  is  the  com- 

^.^S^Oiild   the   displacements  be  Xrcquent    and   paìnful, 
*  "-w  b  usually  rcquircd,  though  in  slighter  cases  a 
^«.■•handaiic.  lo  be  worn  whcn  the  patient  is  cijgaged 
^  tntttMk  ma>'  pve  the  ncccssary  rclief.     Whcn  opera- 
i«W  «.^«mt  vv*NAfcNvÌ.  ì«  »Ìmin»rtant  to  decide  whether  the  rccurrent 
mu^^tHb"  ■'■  t«'<^l*  »*  f**">'  **"^  '"  ^"  unusual  degree  o£  genu 

...k„...  ^,»^  i,  »v  osteotomy  after  Macliwen's  method,  ncar  the 

V  l-rtnut.  will  be  indicatcd.  In  the  majority  of  cases, 
v4i^WM  »  «K>»  'he  chic'  factor,  and  hcrc  the  routine  prò-' 
i^my^Ctl^-"'  »*'  if'c  iancr  side  of  the  capsule  with  a  rampart 
r^i|y*tw  V  «V  ^KHtn  the  relaxcd  expansion  which  comes  from  the 
FVttt«»4Mf«^W  'i'Urt^'**  **^'  '"""  "''*  °^  ^^*'  patella.  Goldthwait  has 
:  ^ltM«  the  Ii|!Jimenmra  pate!l;e  vertically,  dctachìng 
^  4Mt««RyM«  it  umler  iJic  ìnner  half,  fixing  ìt  to  the  inner: 
.  -  ^W  kèU  Wfc«*P.  A*  nn  alleniative  to  this,  the  tubcrdftj 
i4Nt^  wiià  kW  (^tfcMWitum  iMitellic  aitached,  may  he  sawn  off] 

I  lr»iwH*'*""*'' '"*•'"' '''*^*^''^'i'tfor  this  opera- 

.  w  Roas.     Kn)fiiuais<iuotedby  KocherasorÌgÌ-{ 

..K4^li  |u\uutMt  bctter  results.    A  long  bridgc-Iike 

,«4MWbt  UkI  iU  fMCiiU  insertion  is  raLsed  up  and 

«m^  lè*  Uk»  tWtvi  «ili»  of  the  P*'^!!^,  to  fili  in  a  .slit  made  in  the 
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cxterDUs;  the  margins  of  the  elliptìcal  gap  left  on  the  inner  ade 
arebrought  togclhcr. 

DisIocatioQ  of  the  Knee. — As  might  be  expectcd  from  the  great 
strength  of  the  Ugamcnts  connccting  the  boncs  formìng  the  joùit,  these 
dislocations  are o{  great  rarity;  KrÒnlein  {he.  stupra  W/.)  found  thatthey 
fonncd  Icss  than  i  per  cent,  of  ali  dislocalions.  They  are  peculiarly 
due  to  direct  traumatism,  and  as  in  most  cases  this  is  caused  by  ma.- 
chinery  or  "run-over"  accidents,  are  in  an  undue  proportion  of  casca 
compound;  only  thoscin  which  the  Icg  Js dìspkccd  (orward  by  hypcr- 
extensiou  of  the  knee-are  at  ali  comraonly  due  to  indirect  ìnjury. 

Displacement  may  occur  in  both  dircctions  of  the  antcro-postcrìor 
or  of  the  transverse  planes.  and  any  one  of  these  four  varieties  may  be 
complete  or  incomplete.  It  wìll  be  clear  that  complete  separation  of 
the  articular  surfaces  formiog  this  joint  entails  much  more  scrious  dam< 
agc  to  the  ligamentous  struclures  supporting  it  tlian  partial  displace- 
mcnt  or  subluxation,  and  that  the  prognosis  with  rcgard  to  a  uscful 
joint  is  in  the  former  class  consìderably  less  hopeful.  Stimson  collected 
114  traumatic  cases,  and  found  that  in  53  the  tibia  was  displaced  for< 
ward.  Rose  and  Carlcss'  are  of  opinion  ihat  latcral  dislocation  from 
trauma  is  the  most  f  rcquenl  variely,  and  tJie  wrìter's  experience,  though 
it  has  of  coursc  been  extrcmely  smail,  ccrtainly  agrccs  with  this  vìew. 
Perhaps  the  dìvergence  of  opinion,  ìf  not  due  to  the  smallness  of  any 
individua]  experience  of  rare  iniurics,  may  he  put  down  to  the  inclu^on 
among  lateral  displacements  of  the  fairly  frequent  partili  dislocations 
of  the  articular  surfaces,  wbereas  those  in  the  antero-posterìor  piane 
are  more  likciy  to  bc  complete.  Dislocations  in  the  antcro-posterior 
piane  may  be  forward  or  backward;  of  these  two,  displacement  of  the 
tibia  forward  is  far  the  more  frequent,  whcn  due  to  trauma,  and  is  to 
be  sharply  contrasted  with  the  backward  displacement  of  the  tibia, 
which  not  uncommòniy  resulta  from  chronic  infective  or  tuberculous 
arthritis.  As  has  bccn  said,  dìsplaccmcnt  forward  may  rcsult  from  locai 
trauma  to  the  front  of  the  tliìgh,  or  from  extreme  hyper-exlension  acting 
on  the  back  of  the  calf  or  the  foot.  If  complete,  as  ìt  usually  is,  it 
entails  rupture  of  the  posterior  ligament,  of  the  anterior  and  posterior 
cruciai  ligamonts,  and  usually  of  both  lateral  hgaments.  The  leg  will 
lie  in  a  piane  anterior  to  the  Ihigh,  and  the  knee  wìll  remain  fuUy  ex- 
lended;  the  skin  will  be  stretched  over  Uie  abnormally  pronùnent  bony 
points  of  the  tibia,  and  this  strctching  nill  bc  cnhanccd  by  subcutaneous 
bruising;  the  posterior  aspects  of  the  femroal  condyles  will  project  into 
the  poplitcal  spacc,  and  by  abnormal  pressure  on  the  poplitcal  vce^ls- 


404Ì 


RECIONAL  SVRCERY 


may  jeopardìze  the  vluUty  of  the  tlmb.    In  dlslocation  backward.  the 
(Ìef(»rmily  is  reverscd.     In  traumalic  casca  it  is  usually  causetl  by  di- 


rect injury  to  the  upper  part  o[  the  tìbia,  or  by  the  Icg  bcìng  caught  in 
machincry.  Probahly  owirg  to  the  tension  of  the  quadriceps  and  the 
lÌRanientum  patella;,  the  knee  is  maìntained  in  the  extended  position, 
with  the  head  of  the  tibia  )>'inK  bvhind  and  paratici  lo  the  lowcr  end  of 
the  femur.  aad  this  posture  may  b«  contrasted  withthatseeninpatho- 
logical  displaccments  of  thìs  joint,  rc5ulting  (rom  chronic  arthritis,  which 
is  always  associateci  with  some  degrce  of  flexion.  Ijijury  to  the  latenti 
ligament^  is  ìes&  severe  Chan  in  dìspkceincnts  forward.  The  cruciai 
lìgaments.  or  at  least  the  posterìor  one.  are  usually  niptured,  and  the 
posterior  ligaroent  h  torn  front  its  attachment  tu  the  femur;  »tretching  of 
ihc  poptitcal  vcssel»  over  ihc  upper  margin  of  the  postcrìor  surfacc  of 
the  tibia  is  likely  to  lead  to  their  injury. 

Latenti  Dislocttìons.--  It  wouid  appcar  that  an  incomplete  tateral 
dislocation  or  subluxation  nt  this  joint  is  the  commonest  forni  of  dis- 
placenient  met  with  in  England.  The  tìbia  may  be  dìsplaced  oulwajd 
or  inward.  and  in  eìther  case  injur>'  to  the  latcrat  lìgaments  ìs  probable. 
If  di»placement  outwatd  or  inward  is  complete,  the  cruciai  ligaments 
are  Ukciy  to  share  the  strain  with  the  latcral  ligamcntft,  and  he  torn;  ìf 
the  displacement  is  partìal.  the  lateral  hgaments  wìll  usually  alone  be 
injurcd.  When  the  tibia  is  dìspUced  outward.  the  externa)  lateral 
Hgamcnt  is  liablc  to  b«  torn  from  the  femur.  and  the  internai  lateral 
lÌKument  frum  the  tibia,  while  the  of^osite  Is  true  when  the  displace- 
ment is  inward. 

DÌBgnosis. — In  the  ab«ence  of  swelling.  idcntificatiua  of  the  aitcred 
posìtìon  of  the  bony  poìnts  muAt  he  cas-y.  and  lead  to  the  immediate 
realization  of  the  true  condìtion.  In  the  presente  of  much  swetlìog,  it 
is  possible.  particularly  if  the  displacement  be  incomplete,  that  ronfu- 
sion  may  arìsc  with  scparation  of  the  lower  femoral  or  the  upper  tibial 
epiphyses.  These  laiter  iajurics  can  octur  only  in  those  under  io  years 
o'  age.  and  if  care  ìs  taken  to  accurately  locate  the  level  of  the  deformity, 
no  confusion  shouid  be  pos«ibIe;  in  any  case.  X-ray  photographs.  taken 
In  both  the  anteru-pitsterìcr  and  transverse  planes,  must  at  once  elìmi- 
Dite  this  dtfficulty. 

Compiicati(mi.—i .  Of  Stìmaon's  114  cas«s,  in  zi  the  dislocation 
was  compound.  In  thesc  the  pc»ssibiltly  nf  oblaìntng  a  U5«ful  mo>i'a- 
blc  joint,  or  even  of  Mving  the  limb.  must  Ix-  always  ìn  doubt;  and, 
if  there  is  any  evidence  of  anassodatcd  ìnjury  to  thepopUteal  veuels. 
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iramfdialc  amputalion  through  the  thigh  is  probably  a  sa(e  line  of 
treatment,  in  (act  in  thc&e  cases  ìt  has  bccn  largciy  adoptcd. 

2.  Thcre  is  no  other  joint  in  the  body  of  which  the  dislocation  ts 
more  likely  to  interfere  with  the  raain  vessels  of  the  limh.  Aparl  from 
the  quesiion  of  injury  to  thtse  veascls  by  the  originai  force,  they  will 
obviuusly  bc  stretchcd  over  the  lower  end  of  the  femur  when  the  Ubiti 
is  di^laced  forward,  and  over  the  upper  end  of  the  tibia  when  thi»  bone 
b  displaced  backward,  Interference  witli  the  circulation  will  be  evi- 
denced  by  the  venous  cngorgcment  which  re^iutls  from  pressure  on  the 
popliteal  vein.  and  with  the  abscnce  of  pulsation  in  the  posterior  tibial 
artcry.  coldness  and  numbness  of  the  fiiot  will  indicale  obstruction  to 
Ihe  popliteal  artery.  Unii!  the  booy  dcfi>rniiiy  has  be«n  reduced  it 
will  at  first  be  dìfficult  to  cslitnatc  how  tur  the  intcrference  with  the 
circulation  is  due  to  stretching  of  the  vessels  over  one  of  the  bones,  or  to 
associated  blood  effusion  into  the  popliteal  space  pressing  upon  them 
directly. 

3.  Whìle  the  nervcs  are  lesa  liablc  to  ìnjury  from  pressure,  they  may 
bc  bruisetl  or  turn  by  the  originai  ìnjury;  thus,  in  one  of  the  few  disloca- 
tions  of  the  knee-joint  met  with  by  the  writer,  therc  was  a  compound 
dispUcemcnt  forward  of  the  tibia,  with  division  of  the  esternai  popliteal 
nerve.  and  this.  in  spile  of  immediate  suture,  was  the  chief  fuclor  which 
led  to  a  bad  result,  and  prevented  the  man  from  relainìnR  his  employ- 
mcnt  as  a  carman. 

4.  While  il  is  usuai  for  the  cruciai  ligamcnts  to  be  torn,  the  anlerior 
cruciai  Ugament  may  remain  ìntact.  and  pulì  away  the  picce  of  bone  to 
which  il  is  normally  attachcd  in  front  of  (he  tibial  spine. 

Prognosis.^ln  partial  disloca  tions.  which  are  usually  in  the  trans- 
verse  piane,  prognosi»  is  good;  bui  in  those  which  are  complete,  whcthcr 
in  the  iransverse  or  antero-posterìor  piane,  the  outlook,  owiiig  to  the 
extremc  ligamcnlous  damage  which  is  associated  with  the  diaplaccmcnt, 
islesshopeful.  A  weak,  unstable  jointorapermanently  deformed  limb 
is  more  likely  than  any  considerable  limitation  of  movcment.  Thus,  if 
either  of  the  lateral  ligamenls  be  injured  and  treatment  is  not  carrìed 
out  wilh  a  view  lo  ita  complete  healing,  pcrmancnt  lateral  flexìtm.  ciLher 
inward  or  outward,  is  probablc,  with  conscqucnt  dcformily  and  short- 
eaing,  On  the  other  band,  provided  the  joìnt  has  been  fixed  and 
immobilizc<l  far  a  sufticicnt  pcriod,  in  such  a  posìtion  as  to  removc  ali 
strain  from  the  injured  ligaments.  healing  will  take  place,  and  a  mobile 
useful  joint  will  result  in  unexpected  frequency. 

Trtatmrnt .—\n  any  forni  of  dislocation  of  the  knco.  rcduction  by 
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traction  in  the  cxtcnded  posJtion,  usually  without  an  aiuesthetic,  is  an 

easy  matter.    When  this  has  been  carricd  out,  means  must  bc  takcn  to 

imajobilizc  the  joint;  if  there  is  much  locai  hruising.  or  Ihe  xnlalìty  oE  the 

foot,  ourìng  to  possible  intcrfcrcnce  with  the  poplitcal  vessels,  is  in  ques- 

tion,  ihc  immediate  applitatiun  oi  a  plastcr-of-Paris  splint  may  bc  con- 

àdered  badvisable;  but  complete  immobilization  in  plaster  of  Pari&, 

carrìed  from  the  top  of  the  thigh  to  the  levcl  of  the  anklc-joint,  and  well 

paddcd  nith  cottonwool  shuuid  be  carried  out  as  soon  a^  possible. 

The  plaster  may  be  split  up  in  front,  so  as  to  allow  of  f  requent  inspeclion 

of  the  skiD,  or  removal  of  the  cast  to  pcrmit  massagc.    For  the  first  wcck 

or  two  the  patìcnt  should  be  kept  In  complete  re»t,  but  after  this  he  may 

wallcOD  crutchcs  with  apatica  under  the  souad  foot.     No  wcight  should 

bc  boroe  on  the  afTccted  lìmb  for  about  two  months  after  the  accident, 

and  (or  at  lea&t  two  months  more  the  patient  must  not  evcn  stand  on  the 

«fftcted  leg  without  some  form  of  support.    When  the  plaster  origi- 

ulk  applied  is  worn  out,  it  may  be  replaced  by  a  lealher  support, 

(BCQStheaed  with  sttcl  bands.    Al  the  end  o£  eìght  wccks,  actJvc  move- 

^Mtsof  the  knee-joint  may  bc  be^un,  and  should  be  persìsted  in  untU 

^pitieotballowed  to  walk  without any  support,  which  in  uncompU- 

.^^^^^  oses  fa  Ukely  to  bc  pcrmit ted  al  the  end  of  tour  lo  six  raonths. 

Tfce  ir«queQC>'  of  dìslocatìons  of  the  knec-joint  belng  complicated 
^fcw a  fc«  reraatks  OH  the  treatment  of  thcsccascs,     If  compound, 
t»t  bewuhcd  out  with  ^pirituous  solution  of  lodine,  which 
to  the  surrounding  skin,  and  is  followcd  by  the  appUca- 
fedry  drtssiwg-     The  degree  of  soiling  of  the  wound  and 
-ax«^- with  *!"*■  ^'*  *'^  "'  '*'''"  raised  as  a  flap,  the  amount 
-^Kaitv»<  Iheprobabilily  of  intcrfcrcnce  with  the  Wtafity 
.flHdtkNi  of  serious  intcrfcrence  with  onc  of  the  largo 
y  ufluence  the  surgeon'^  dccìsioti  as  to  amputation. 
MBiJ  Ibat  when  amputation  at  a  later  date  seems 
,  ^looìc  septìc  arthritis,  a  dangerous  degree  of  in- 
■ftWikK»  pawly***'  '^B.  it  is  better  to  eliminate  any 
ttb  »*  th*  same  time  that  these  possibilitics  are 
Ltt  etfly  amputation  through  the  thìgh. 
^^L~~DÌ3locatÌ9ns  oj  the  Upper  End. — Com- 
•oDcr  end  of  the  fibula  are  rare,  and  may  be 
MI  piwlttcev)  by  the  effcct  of  Icveragc  when  the 
ii»»»tlK«»t  under  him  and  inverted;  (2)  poste- 
ti, omtrtction  of  the  biceps;  (j)  upward, 
,4»  rott"*  fr«:turc  of  the  anklc,  and  in  any 
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case  Is  due  to  forcible  drìving  upward  oE  the  dbula  (rom  below.  It  ìs 
welt  to  bear  the  Usi  t\-pc  In  mind  as  a  possible  complication  of  ankle 
fractures;  its  preseace  will  be  detectcd  by  physùeal  examination  or  by 
X-rays,  and  anatomical  reposition  of  the  parts  involved  in  the  ankle 
fracture  wilL  result  in  a  rcduction  ol  thU  diiiplacement,  so  that  a  ten- 
dency  to  recurrence  may  lead  the  surgeon  to  infer  correctly  that  the 
associiUed  anklc  fracture  is  not  accuratcly  replaced. 

Diagnosis. — As  a  mie,  displarenient'*  of  the  upper  end  of  the  fìbula 
are  not  noticcd  at  the  lime  of  their  causation,  but  come  fot  treatment 
owing  to  persistence  of  paìn,  or  extreme  locai  tenderness.  The  head  of 
the  fibula  b  rarely  movable  from  its  abnormal  to  the  normal  poaition. 
Comparison  of  its  relation  to  the  outcr  tuberosi  ty  o£  the  tibia  on  the 
afliecled  side,  with  that  of  the  sound  side,  will  usuaily  Icad  to  a  dlagno- 
Ms,  which  may  bc  confirmcd  by  X-rays.  In  carly  cases  reduclion  by 
direct  pressure  i»  easy,  but  owing  to  the  flatness  of  the  joint  surfaccs 
displacement  is  likely  to  recur,  and  must  be  prevented  by  continued 
immobilization  of  the  hg.  li  the  fibular  head  is  displaced  backward, 
recurrence  from  tlie  pulì  of  the  biceps  may  be  prevented  by  fixing  the 
knce  flcxcd  to  a  rlght  angle  in  plastcr,  or  subcutaneous  tenotomy  of 
the  biceps  tendon  may  be  necessary, 

Dislocatìons  of  the  Lower  End  of  the  Fibula. — These  are  unknown, 
excei)t  as  part  of  one  of  the  common  fractures  of  the  tibia  and  fibula  in 
which  the  ankle-joint  ìs  involved,  and  of  which  it  ìs  a  not  infrcqucnt 
complica  tion. 

Dislocation  of  the  Ankle-joint — Dìslocalìon  of  the  anklc* joint  may 
be  forward,  backward,  inward  or  outward  (Fig.  359).  AH  are  rare 
without  associated  fracture;  In  fact.  it  is  scarcely  conceivahic  that 
cither  of  the  displacements  in  the  transverse  piane  can  occur  without 
fracture  of  the  mallcotì,  that  ìs,  of  ihc  inncr  mallcolus  with  displace- 
ment inward,  and  of  the  outer  malleolus  with  displacement  outward. 
This  is  wcll  scen  in  the  subluxatlon  outward  with  a  (radure  of  the  lower 
third  of  the  fibula  which  is  typical  o£  the  abducUon  varìety  of  Fott's 
fracture. 

Dislocatìon  Backward. — Dislocation  backward,  though  rare,  is 
commoner  than  dislocation  forward,  and  is  Ukely  to  result  whcn  the 
subjcct  falls  from  a.  hctght  and  lands  on  the  balls  of  bis  tocs.  Some  de- 
gree  of  this  displacement  is  a  common  feature  of  Pott's  fracture,  and  this 
assodation  is  not  »o  gcncrally  recognizcd  as  is  the  subluxadon  outward 
to  whirh  I  bave  previously  referred.  Too  much  importance  cannot  be 
attached  to  the  reduclion  of  this  back  wàrddeformity  in  the  treatment  of 
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|S«tt^  *«aisMlMu  ADd  muri)  of  the  dtffimity  in  attaining  on  anatomica 
txwU»MMtt«Ì  ibe  parts  involved,  and  maintaim'ng  the  normal  relatìoos.    , 
;.  è  dot  to  this  backward  displaceraent  of  the  foot,  whìch  i^H 
tar's  opinion,  the  most  troublcsomc  featute  of  thcsc  case^^ 

:«s»  variabledegree  of  luxatìonof  the  ankle-joint  outward  b 
net  with  as  to  be  rcgardcd  as  an  integrai  part  of  Pott'i 
1  tracture.  so  inward  Iiuation  at  this  joìnt  is  usually  mct  -wi 
tk lÉR «Mvctìon  type  of  Fott's  fracture.* 

^MlCttioo  Upward.— The  foot  is  displaced  upward  by  separation 
«I  lèt  tibia  fcom  the  fibuia,  with  laceratìon  of  the  ligamenLs  connccting 
^hnhr  hmtx  end,  particularly  of  the  intcros&eous  Ugament,  in  the  frac- 
tMl»  lint  d«scrìbed  by  Dupuytren,  which  bears  hi&  name. 

Mvwtiù.— In  either  dìsplacement  forward  or  backward.  the  re) 
liwtlMVlb  of  tbc  hecl  comparcd  with  the  fore  part  of  the  foot  is  altcted. 
Ih  làe  ctmimoncr  tyfie  of  dislocation  backward,  the  disiancc  from  the 
wMtktUì  to  the  tip  of  the  hccI  wìU  bc  increased,  and  in  association  with 
I  k)rt»,  owìry?  to  increased  pulì  011  the  tendo  Achillis,  the  heei  is  raiscd  into 
'*  |K)Mtion  of  alight  equinus.  Ili  the  absence  of  latcral  displacement, 
ttw  axdusion  of  ìnjury  to  the  fibula  or  inner  malteolus.  tbus  convertiog 
Ihr  ìnjury  into  a  Pott's  fracture,  can  be  assurcd  only  hy  X-ray  exami- 
Miion  in  two  planes.  Again,  simìlar  tlongation  of  Lhc  heel  Ì3  met  wilh 
tu  lUbastTogaloid  dislociuion,  from  whìch,  in  the  presence  of  much  swell- 
inR.  dlagnoKÌs  is  dìfficult,  and  can  usually  be  made  with  accuracy  only 
•(ter  X-ray  examination.  The  deviation  of  the  axis  of  the  foot  inward 
or  outward  from  the  normal  straight  line  of  the  leg  will  suggest  some 
dcgrec  of  luxation  of  the  ankle-joint.  which  in  the  absence  of  crepitus 
niay  be  »upposcd  to  be  due  to  an  uncomplìcatcd  dislocaiion,  though 
iiiMiy  cascs  so  regardcd  bave  been  shown,  on  X-ray  examination,  to  bc 
typual  Pott's  fractures.  The  chJcf  charactcristic  of  Dupuytrcn's  frac- 
tute  is  wìdening  of  the  ankle-joìnt,  owing  to  wedging  of  the  inner  or 

*  In  «liei  acmncy,  tbc  fint  alone  of  tbesc  injurict  con  be  «Ikil  Poti'i  Incturc  The 
InIoh  ke  ducrilxd  U  due  ioforcil>lr»t)iluciionof  thcfool  byafoTcciLctiRgoniti^iDDerskle: 
by  thil  the  •nilc  h  dt&locutcl  uuimrtl.  wìih  rupturc  of  the  inlcmal  bttrral  tìttammt,  tna 
Mlb  tnctutc  o(  ihe  filiitU  jutt  i.bov<  the  ìaitnot  libìolibiilai  bini,  the  upper  cM  of  the 
ìowrt  fnxmctii  o(  ihis  bone  bcing  cliijiUcH  intrard.  An  exacuy  simil&r  atdikiit  mav  n- 
■ull  io  mimiUt  Icsioa*,  cxcept  (hat  a  liurìjtonlal  fractUK  a(  tlic  inner  niallcoliu  rcplaces 
mrìac  «I  the  inicrnal  Utoral  Uninent,  but  ihll  vru  not  recogniicd  by  Pott,  Dar  did  h« 
<lncribctbFCwnvtn>e,  inwblch  tnc  foot  iftfirongly  Mlducted  by  a  force  appUcdtoiUmitn 
■likibcrc  tlicatilLlc  In  di&lucued  inward,  lhc  iiutf  autUcoIuufracturcdobUqticly,  and  tbe 
fibuù  it  brokrn  bdow  ita  middle,  wiib  obductioD  of  the  upper  end  nf  the  lo>'cr  fraKinent. 
TWain t^i(l«iu]  is uflcn spokcnoiu the adduclion  lypt o(  Pot l't f ratturf ,  «rhjcli  terra  urvea 
th*  UMful  puipoM  of  confwrìton,  thougb  it  ìt  chittly  to  Arbatbnot  Lane  ihat  ire  uwf  utir 
knowlcdge  of  ita  cautntion  aail  treatment. 
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lOrder  of  the  arUcuIar  upper  surtace  of  the  astragiilua  t)etween  the 

flower  articular  extrcooiiics  ol  the  tibia  and  dbula. 
I      Treatmcttl. — In  a  large  majority  of  cases  of  partìal  or  complete 
luxation  of  the  ankle-joint,  the  treatment  o£  the  dislocation  is  really 
[_the  treatment  of  the  fracture  which  it  compHcates.     It  is  to  be  hoped 
jat  the  wriler  will  not  be  regarded  as  uiululy  laboring  the  point,  ìf 
he  insists  that  it  is  more  imporiant  to  treat  the  dìslocatìon  than  the 
ratturc.     The  inquiry  instituled  by  the  Brilisb  Medicai  Assodatìon 
Into  the  results  of  simple  fracturea'"  provcd  nothing  more  dcfinitcly 
than  that  the  functional  result  depeoded  directly  upon  the  anatomical 
^^estitution  of  the  part<>.    Accurate  anatomical  reiìtituiìon  ìs  always  a 
^Mnatter  of  difficulty  ia  the  vìcìnìty  of  jolnts,  and  this  is  particularly  true 
^Pnrhcn,  as  in  Pott's  fracture,  dislocatioil  cum])lii:ateH  the  fracture.     It  is 
I      clear,  therefore,  that  accurate  reducUon  of  the  dislocation  is  an  integrai 
part  of  the  treatment  of  the  fratture,  and  in  the  writer's  belief  the  most 
'      difficult  and  probably  the  most  important  part  of  it.     For  the  reduction 
of  ali  of  thcse  displacenients  of  the  ankle-joint,  complete  muscular  ce- 
laxation  under  an  anaisthetic  is  necessarj';  the  knee  is  beni  to  a  righi 
^■angle,  in  order  to  relax  the  muaclcs  controlline  the  tendo  AchiUis;  the 
^Ktcot  is  thcn  graspcd  wìth  une  hand  upon  ihc  hccl  and  the  othcr  upon  the 
front  of  the  foot,  while  coun ter-pressure  or  traction  is  made  upon  the 
lower  part  of  the  leg.    If  the  foot  is  displaced  backward,  it  is  ciear  Ihat 
►     pressure  must  be  exerted  upon  the  lower  end  of  the  tibia,  while  the  heel 

Wis  puUed  fonvard,  traction  beìng  at  the  sanie  time  maintained  upon  the 
(oot,  so  as  to  allow  its  articular  surface  to  pass  under  the  promì- 
nent  posterlor  margin  of  the  inferlor  tibiofibular  joìnt.     Similarly,  when 
the  foot  is  displaced  forward,  it  must  be  pushcd  backward  while  the 
ikle'is  extended,  and  the  leg  is  pulled  forward  at  the  same  time.    In 
the  absence  of  any  fracture,  the  reduction  of  these  displacements  is 
tsually  casy;whcn,howcvcr,  aportionof  the  articular  surface  isbrokcn, 
Ihe  displaced  fragment  not  only  may  become  irapactcd  and  prevent  easy 
luctìon,  but  the  norma!  adaptation  of  the  articular  surfaccs  is  de- 
:>yed,  so  that  reciirreuce  of  displacement  ìs  rendered  easicr  and  the 
liotcnance  of  anatomical  rcposition  is  rendered  impossible.    For  this 
eason,  while  expert  X-ray  eiamìnation  is  desirable  in  ever>'  case  be- 
}re  treatment  ìs  undertaken,  it  ia  equally  impoitant  to  ronfìrm  the 
^apparcnt  rcstitution  of  the  parts  to  thcir  normal  posiiion  by  X-rays, 
before  fixing  the  limb  in  a  plaster-of-Paris  casing.     It  lias  been  too  fre- 
quently  onc's  cxperiencc  to  bave  to  treat  cases  in  which  ali  the  dcformity 
;  been  found  to  bave  recurred  after  removal  of  the  plaster  at  the  end 
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swelUng.  or  in  a  fat  subjcct,  it  is  diflìcult  to  bc  ccrtain  of  the  exact 
bony  rdalions,  or  of  Ihe  absencc  ol'  a  fraclurt.  except  after  considera- 
lion  of  X-ray  photographs  takcn  both  in  the  aiitero-posterìor  and 
Iransvcrsc  ]>lancs.  I£  thi:  fool  bc  evcrted,  the  chicf  difliculty  in  diagno- 
&Ì3  will  he  from  the  abductton  typeof  Pott's  fraciurt.  and  if  inverted, 
from  the  adductìon  typc;  in  the  lattei  typc  of  subnstragaloid  disloca- 
tion, the  outer  malleolus  wìll  be  umluly  iironrùnent,  and  in  the  former 
the  inner  nialìeolus.  and  these,  in  eithcr  case,  can  in  Ihe  absence  of 
swcUing  tic  palpa tcd  and  provrd  tohcintnct,  It  is  of  some  diagnostic 
value  that  passive  inovemenU  9Ì  the  ankle-joint  may  inmuslcasesbe 
obtaincd,  though  dorsi-flcxion  is  limitcd  to 
some  extent  by  the  increased  leveragc  ob- 
tainedby  the  muscles  controlUng  the  tendo 
Achillis. 

Trealmeni. — The  diagnosis  having  been 
confirnicd  by  X-ray  photographs,  rcduclion 
by  manipiitation  under  an  anarsthetic  sbould 
bc  undcrtakcn  as  eoon  as  possiblc  (Figs.  364 
and  31^5'-  F'Xactly  the  same  methods  which 
have  been  suggcited  for  the  treatment  of 
dislocation  of  the  anklc  will  bere  suHicc, 
b\it  it  is  probable  that  tliey  will  avail  even 
Icss  frcqucntly  than  in  the  case  of  the 
ankle,  (or  in  spile  of  the  views  cxpres&ed  in 
most  text-books,  the  writer  is  of  opinion 
that  manipulalive  rcduclion  of  subaslraga- 
loid  dislocations  is  the  cxccpUon  and  not  the  rule.  If  thìs  lail,  open 
operatìon  has  to  bc  undertaken.  if  othcr  circumstatices  allow  of  it;  It 
is  wel)  to  postpone  operative  intcrfcrcncc  untìl  the  swelling  and 
bniising  of  the  foot  have,  as  far  as  possible,  subsided,  but  it  must  be 
borne  in  mimi  thal  much  of  the  swelling  may  be  due  to  interference 
with  the  circulation  owing  to  the  displaccracnt,  and  that,  thereforc,  it 
is  not  Ukciy  to  subside  until  the  displaccment  is  reduccd;  and  again,  that 
pcrsìstence  of  pressure  on  the  skìn  from  the  displaccd  head  of  the  astrag- 
alus  is  likcly  to  Icad  to  necroisis.  particularly  if  the  iikin  has  been  further 
injurcd  by  one  or  more  attempls  at  rcduclion.  For  this  reason,  opera- 
tion  may  be  hastened,  as  ìncision  of  the  skin,  ami  the  relief  of  slretching 
by  the  pressure  of  the  bone  on  its  decp  aspect,  may  savc  some  wccka  of 
convalescence  by  avoidaoce  o(  sloughing.  The  writer  has  no  doubt  thal, 
whilc  operative  interfercncc  is  more  frequently  undertaken  than  for- 
»7 


Fio.  3O3.— SubasllKftloid 
(lislocation  of  the  foot  bock- 
nards.    {Tttxtt  ofUr  Pkk.) 
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mefly.it  maywi'th  benefit  bc  c%-cn  more  commonlyused.fortiu  ultimate 
rcwll  o(  Buch  rUsplacement  c]e|)CDr|s  !arg«ty  on  the  tise  of  mssKkge  &nd 
gcntle  movemeats,  and  thcic  can  be  employcd  at  aa  cariicr  date  after 


ff^  JII4,— MftnipuUtioiu  ifyt  dttlocilion  of  Ihc  anUc.    (T/ociO 

^axpticindjìon  than  U  reduciioo  has  becn  broughi  about  by  repeaicd 
^  lortefnl  mani[mlation.  The  acconipanying  X-ray»  are  typical  of 
Ab  ÌBÌ«y-  '"»  ^'  ^^'^y  *^"*  ^''*''  ^''**^^*"'"  •**  '^"^  ftdjaccnt  bones  which 


^it.  and  the  ftxqucncy  of  wtùch  bus  only 

ol  radlog'ap^y-     Surgeons  ol  mud» 

jjujl  ibe  iractUFM  mentìoned  are 
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tclatlvdy  common, and  in  the  wriu-r'*  ociJcm'nce  tfacy  are  ofimportancc 
as  beiDg  a  most  ìmportant  (actor  in  prcvcntìng  manipulative  rfduction, 
aad  also  in  some  cascs  in  prcvctiling  the  maintcnancc  o£  the  normal 
positioDS.  It  is  exceedtngly  lìkely  that  maiuputative  reduction  wìll 
crush  these  fragments.  and  as  tbeir  maintcnaace  must  bc  of  im- 
portancc  in  obtainìng  a  good  functional  rcault,  thcir  prcscncc  is  an 
additional  indication  for  operative  interference.  In  the  writer's  case, 
raanipulatìvc  reduction  under  an  amcsthctìc  had  beco  attcmptcd  on  two 
occaslons.  Necrosis  of  the  skin  over  the  inner  side  of  the  foot.  where 
the  head  of  the  astragalus  pressed  agaìnst  it,  was  immiiicnt;  and  open 
iacision,  with  frcc  cxjjosu  re  of  the  head  of  Ihe  astragalus  altowcd  of  reduc- 
tion only  with  difficulty,  after  the  apparently  impacted  fragmenls  oC 
bone  had  bccn  levcrcd  cut  of  the  way, 

When,  as  Ì9  fairly  common  in  "run-over"  injuries  of  the  foot,  this 
displacement  is  compound,  operative  interference  will  bc  callcd  for  as 
soon  as  the  rìsk  of  acute  septic  infection  has  passed,  and  the  wound  is 
beginning  to  granulate.  During  this  period,  it  shouid  be  frequenlly 
disinfcctcd  with  spirituous  solution  of  iodinc,  and  covcrcd  with  a  stcriJc 
dressing.  After  operative  reduction  of  a  subastragalold  dislocalion, 
the  paticnt  shouid  not  be  aliowcd  to  bear  any  wcight  upon  the  foot  for 
six  weeks,  and  during  this  lime  ìt  shouid  be  encased  in  pltister,  which 
has  to  be  reraoved  daily  for  massage.  If,  as  is  probable,  particularly  ìn 
that  varìcty  whcrc  the  foot  ìs  displaccd  outvrard  and  backward,  some 
weakness  of  the  arcb  of  the  foot  resulls,  owing  to  estensive  laceration 
of  the  infcrior  calcanco-navicular  Ugamcnt,  the  possibility  of  a  trau- 
matic  talìpes  valgus  mi)'  be  obvìated  by  thickening  the  inoer  side  of 
the  sole  of  the  patient's  boot,  and  by  the  use  of  an  additional  Kupiiort  to 
the  instcp. 

Individuai  Dislocatìon  of  the  Tarsal  Bones. — As  a  resuli  of  torsion 
associatcd  with  "run-ovcr"  acctdcnts,  it  appcars  that  displacement  of 
any  of  the  individuai  bonesof  the  tarsus  iàpo«&ibIc,  as  isola Led  cuscs  are 
rccordcd  of  luxations  of  the  cuboid,  cunciforms  and  astragalus.  The 
last  alone  is  sulficiently  frequent  to  merit  a  few  words;  it  may  be  dis- 
placed  backward,  forward,  inward,  oroutward,  and  the  injury  is  pecul- 
iarly  frcqucntly  compound.  If  complete,  the  convcx  saddie-shaped 
upper  articular  surface  of  the  astragalus  may  b«  felt  in  un  abnormal 
positioQ.  The  malleoli  maintain  thcir  normal  relation  to  the  foot  and 
to  the  leg,  and  an  X-ray  pìcture  will  at  once  exclude  a  subastragaloid 
dislocation.U'ìlh  wluch  lìùs,  injury  is  likely  to  b«  confused.  Reduction 
can,  as  a  rulc,  bc  affccted  only  by  open  incision,  and  in  the  majority  of 
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caMS  It  i?  bcttcr  to  remove  part  or  Lhc  wholc  of  the  astragalus  Lhan  U 
rcplnt*"  it,  ìf  iloii»^  sn  rnlaiU  p^ssilile  injury  to  the  soft  parts- 

Dìslocation  of  the  Tarso -metatarsaJ  Joints.— Dorrai  displacemeot  o\ 
the  tiasc  ol  otie.  or  the  tuises  of  ali  lht.>  im^'ULtarsal  boncs,  is  net  an  un- 
L-omnum  muli  of  a  fall  on  to  the  ball  of  the  toes  Erom  a  hdgbt;  bui 
Ikirliat  luxatJon  niay  rcsult  frum  much  slìghtcr  inj'uries,  such  as  stepping^ 
olt  a  lurl).     llcTf  lh«  tUagnosìs  o(  some  abnormality  in  the  rcgion  of  thoj 
tnr«umctiitar>.-il  joints  is  rcmlcrcd  easy  owing  to  the  projection  on  the 
(jorsuiii  o(  the  tool  of  the  biwe  or  bases  of  the  affectcd  metatarsal  or^ 
mciAiiininU.    Whcn  lusation  is  complete,  the  associateti  tendemess  and 
pain  may  prcvcnt  such  an  cxamination  as  would  atlow  of  the  elimìnation 
ul  a  fruclurc,  owinR  to  abscnce  of  crepìtus,  but  the  doubt  wìll  at  once 
br  vtcarwl  u|>  by  X-rav  cxamination.     It  is  much  more  difficult  to  dc-j 
ville  vrhcthcrap.'vrlial  dislotatioumay  bepresent,  whcn  pain  and  tender- 
nrtiM  with  very  little  bony  dcfoimity  result  from  an  acctdent, 
caui)«  Home  projection  oC  the  bases  of  the  metatarsats  upon  the  dorsu 
at  Ihe  fiHil  i»  not  un  uncommon  anatomical  abnormalìty.  and  thes 
prtifivllon»  are  likely  to  bc  bruiiìcd  and  rcndvrcd  tender  by  any  accidcnt.j 
X-ray  osuinliuaion  Loth  of  the  afTected  and  of  the  sound  foot  will,  as  s.j 
T\|li>,  rli'Af  up  thi>  i)ue!(tÌon. 

i'r4,tlm*Ht.  -Reduciionofatarsomelalarsnldorsaldisplacemcnt  may,l 
M  A  nil*.  bp  ea*ily  brought  about  by  traction  of  the  toe.  wìth  pressure 
over  the  base  of  the  mclatarsal.  Whcn  replaccment  has  becn  obtaincd, 
ihi'  dcformity  docs  not  tcnd  to  recar,  and  after  a  few  wccks'  rest  no 
HiiNiitliiliiitor)-  aftcr-resutts  are  to  bc  anticipated.  When  ihe  whole 
metalarsu»  h  dispiaceri  dorsally,  a  longer  convalesccnce  is  Hkely  lo 
iiecfawry  ;  bui  this  is  due  rather  to  the  associated  bruising,  and  the! 
lupture  of  liitamcnts.  ihati  to  the  bony  dìsplacemcnt;  in  this  case,  it  ìs 
wpII  lo  puf  lhc  f(wl  up  in  plastcr  of  Paris,  and  to  allovr  no  wcight  to  he 
lH>rne  un  It  (or  at  leiust  four  wecks. 
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BERANGEMENTS  OFTHE  CARTILAGES  OF  THE  KNEE-JOINT 

Internai  Derangement  of  the  Knee-joint.^The  symptom-complex, 
which  is  iiow  regarded  as  Indicative  of  injury  to  a  semilunar  cartilage. 
was  fir=it  arruraWly  dcscribcd  ìn  its  clinical  aspcct  by  Hey'  in  1803  in 
bis  classical  paper.  "Practìcal  Observations  in  Surgery."  As  Howard 
Marsh  *  points  out,  "The  name  was  a  good  one;  for  without  involving 
any  thcory  as  to  the  manncr  in  which  the  conditioo  was  produced,  it 
served  as  a  clcar  hcadiiig  for  the  group  of  cases.  It  exactly  conveys 
what  can  bc  seen,  and  what  the  paticnts  thenisclvcs  dcscrìbc,  namely, 
that  stìmething  has  occurred  in  the  joint  which  has  reduced  it  to  a  con- 
dilion  Ihal  may  ho  comparcd  to  that  of  a  hampercd  lock.  or,  as  some 
bave  said,  to  a  gate  with  a  storie  in  its  hingc."  It  w;is  not  till  many 
ycars  latur,  when  exploration  of  this  joint  by  open  incision  became  prac- 
ticablc,  that  tbis  condition  carne  to  bc  closcly  idcntificd  with  a  Icsion  of 
the  semilunar  cartilagi,-s;  and  it  ìs  ouly  qui  te  reccutly  that  most  surgeons 
with  Wide  expcriencc  of  this  injurj'  bave  rcalizcd  that  the  term  "de- 
tacbment  of  the  semilunar  cartilage"  must  give  place  to  "torn  semi- 
lunar cartilage;"  in  oiher  words.  the  idea  that  the  semilunar  cartilage 
might  be  dctachcd,  cither  froni  onc  of  the  lìbrous  bodics  at  its  cxtrcmi- 
ties,  or  in  some  pari  of  its  circumfercnce,  from  the  coronary  ligament, 
cannot  bc  upheld  by  operativo  fìnding;;,  and  in  ali,  or  ncarly  ali,  of  such 
cases  the  initìal  lesion  is  found  to  be  a  tear  in  the  substance  of  the  carti- 
lage, some  part  of  it!>  outer  thick  bordcr  retaining  its  aormai  circum- 
feremial  attachment.  In  a  vcry  complete,  and — bccausc  it  rclatcs  a 
personal  cxpcricnci, — most  instructivc  puper  by  Albert  M.  Martin,*  the 
author  shows  that  in  a  serics  of  449  cases,  95.5  per  cent,  show  definite 
splits  or  tcars.  ThK  wTÌtcr's  smallcr  cjqierience  absolulely  bears  this 
out,  and  wbile,  aa  will  be  .'^hown  laler,  several  varictics  of  lacerations  ex- 
ìst,  it  seems  to  him  that  ali  such  terms  as  "  looae  cartilage"  must  be  dis- 
cardcd  as  inaccuralc,  and  that  cases  in  which  no  definite  tear  can  be 
identified,  after  frce  exposure  of  the  knee-joint  must  be  regarded  as 
diagnostic  errors.  On  the  first  cxaroination  of  a  patienl  sufferìng  from  a 
recent  initial  injury  to  the  knee.  it  is  of  ten  difScuIt,  and  even  impossiblc, 
to  allocate  the  dbiabilily  to  a  torn  cartilage;  for  a  simple  traumalic  syno- 
vitis.  the  wedging  of  an  enlarged  sj'novial  fringe,  or  of  a  loose  body, 
between  the  artìcular  surface-i,  or  the  displaceraent  of  a  poplitcus  ten- 
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I  nroducr  tht  (uòb  wnI  s«t-lliag  of  the  jaint,  whìch  are  ihe  tnitiat 
i  of  tearìnc  tbc  cmitibgc.    At  the  sanie  Lime,  the  subsequent  j 
r^Xbecàse,  H  cArefoUy  considcrcd.  will  almost  always  Icad  to  a- 
Ruihcriord  Morisoo*  stateti  his  belìef  that  in  evcry 
isMxtain  dfinite  htstory.  niptureof  a  semilunar  cartilagc  hoA 
,ad  in  his  most  reccnt  articlc*  on  this  subject,  he  finds  that 
■  hMi  not  Icd  him  to  deparl  from  this  vìewpoint. 

has  reccnlly  takcn  piate  over  the  quesliyn  as  to 

FAc  lùnb,Ìn  whìch  tcaringof  Ihe  curtiUgc  ìs  lìkely  to  takc 
.r«B  Uiccifmmon  b«Iief  that  injury  of  the  internai  semi- 
rteoccur  ivhen  the  knee  ìs  flexed,  wilh  thelegabductcd. 
_jl    There  is  a  large  volume  of  ch'nical  e\1dence  to 
gadi  as  the  cases  rccordcd  by  Rutherfard  Morìson 
^  Ncwcaitle  Rovai  Infirmary  in  which  the  large 
jB  wwe  coti  miners,  working,  as  Ìs  the  custom  in  the 
,  fvvendè  mines,  in  the  siiting'  or  knceling  posìlions. 
_  *^  ^irt  «rith  in  London,  inj'ury  of  th«  internai  semilunar 
^M*e.  5uch  as  foolbill.  it  ìs  common  to  obtain  the 
,«;^Mt.  whilc  standing  on  one  leg,  uttcmpted  lo  dodgc 
,  s»  the  uccident  to  the  knec  occurred.     Walton' 
^i-^i->"'  »ve*tigatìon  of  the  knee-joint.  from  whìch  he 
^— p(,*^»UoMnent  of  the  semilunar  carlilage  is  brought 
jiliwiw     He  »ppears  to  the  wrìtcr  to  properly  insist 
k  nìktX  rotation  ìs  the  ailim]>ortant  factorìn  the 
.,liY  ud,  «rguìng  that  rotation  normally  tak.es 
iMIiIiITÌ  li*  ^  **'  opinion  that  It  is  in  this  positìon 
i^tmigr  cartilagc  is  mechanically  lìkely  to  occur. 
■  •thi»^^*>  ilKcruiof  Ihe  wholequeslìonisnot  whether 
V-  Jvf  «♦ettded  al  the  moment,  bui  ihat  there  ihouJd 
^  IHIIT  rotation,  of  the  ìnncr  condyle  of  the  fe- 
mlMtuaity  of  the  tìbia,  and  that  the  concave  thin 
^  ^  llwctby  nìppcd  betwccn  these  two  bony  part$, 
...;^ffQ^c  ìi  bcing  stretched,  and  thercfore  drawn 
j  t^»  iu  poripheral  attachment  to  the  capsule. 
yt  tt>  solve  many  other  surgical  problems, 
iKintiiyof  ciìnìcal  cviitcncc.  accunmiated 
■  ili-  of  expcrimental  invcsligatìoos  on  the 


.i«  e(  ib»  *«in  »ii  «th  llw  (mtioclis  rotimi  on  tfce 

.VIlrT  k  toni  »ciiiiluiinr  ilicy  usuolly  ^vc  «  hUtory 

«  .4  ika  k.MÌHo*Dt. 


nJTERN'AL  UERANGEMEXT  OF  THE  KNEE 


433 


Further,  there  is  no  doubt  that  wben  Ihis  injxiry  takes  place  in  men 
partidpating  in  ficW  sports,  whcn  tlic  grcater  pajt  of  Ihcir  wcight  is 
borne  on  one  leu.  with  the  foot  flexed  and  the  femur  rotating  inward  at 
the  timo  o£  the  accitlcnl,  thcrc  is  cwmmonly,  with  the  kncc  in  a  variablc 
posìtioD  of  flexifìn,  an  effort  to  exiend  the  joint.  The  verlìcal  capacity 
of  the  joint  is  greater  in  the  flexed  than  in  the  extended  positìon,  owing 
to  the  flattening  of  Ihe  poslerior  jìarl  of  the  femoraltondyle;  raobiUty 
of  the  semilunar  cartilagcs  and  rota  tory  movemcnts  of  the  femur  on  the 
tibia  are,  theieforc,  more  likcly  a.nd  of  greater  extcnt  with  the  koce 
flexed.  Again,  in  flexion  ali  parLs  of  the  circiimference  of  the  scroi- 
Junar  cartilagcs  lend,  owing  to  naturai  elasticily.  to  slide  toward  the 
enler  of  the  knee-joint.  Having  got  Ìnto  thìs  position,  the  sudden 
effort  at  extension  draws  each  cartilage  toward  the  circumference  of 
the  joint,  the  pulì  bcing  greater  on  the  inncr  than  on  the  outcr,  owing  to 
the  greater  strength  of  its  ligamentous  attachmcnts.  One  must  as- 
sume that  some  porlion  of  the  thìn  £rcc  cclgc  of  the  internai  semilunar 
is  pinned  bctween  the  two  bony  surfaces,  owing  to  excessive  twÌRting, 
and  that,  as  the  circumference  is  dragged  centriiugally  by  theantero- 
lateral  parts  of  the  capsule  rcndcred  taut  by  the  sudden  cflort  of  cxlcn- 
sioD,  a  tear  of  the  cartilage  takes  place.  The  writer's  efiort  to  explaln 
the  occurrcncc  of  this  Icsion  in  tcaching  studcnts  has  bccn  on  thcse 
Une»,  and  seems  beat  to  fit  in  with  the  history  «f  the  class  of  case  of 
which  he  has  personal  cxperiencc.  Mr.  Walton's  hypothcas,  that  frac- 
ture  takes  place  in  complete  extension,  is  a  very  diCferent  one,  and 
appears  to  the  writer  to  be  quitc  untenable.  It  would  seeni,  too.  that 
the  quc:>tÌon  of  the  rotation  or  twistìng  of  the  articxilar  surfaccs  taking 
part  in  the  knee- joint  is  probably  the  Cactor  which  determines  the  over- 
whclming  proportion  of  injurics  of  the  internai;  as  comparcd  with  thf 
esternai  semilunar  cartilage,  It  has  been  sought  to  explaìn  this 
maiked  dilTeri-nce  (Martin  in  bis  series  gave  92  per  cent,  injuries  to 
the  internai  semilunar  and  only  8  per  cent,  thosc  of  tbe  cxtcrnal  semi- 
lunar) OD  anatomical  grounds,  by  the  suggestion  that  the  fìrm  attach* 
ment,  througbuut  its  wholc  circumference,  of  the  internai  semilunar  to 
the  capsule  and  to  the  internai  lateral  Ligament,  renderà  this  structure 
less  capablc  of  bcing  drawn  into  the  joint  without  injury,  when  nipped, 
than  is  the  case  with  the  external  semilunar,  which,  it  will  be  remembered . 
is  not  attached  to  the  capsuk  posteriorly  wherc  the  popliteus  tendon 
lics  in  contact  with  it,  and  has  no  attachmcnt  to  the  cxtcrnal  lateral 
ligament.  Marlin  upholds  this  view,  having  been  led  lo  gìve  up,  as  the 
cxplanation  of  the  prcvaicncc  o(  the  injury  to  the  interna)  semilunar 
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cartiUiHt:.  the  suK^-slion  thnt  in  the  accidcnt  the  fcmur  was  rutaied  in- 
wardaiicllhc  joint  surfaces  wcre  separateti  od  the  ìnncr side  of  (hcknce, . 
bvi'itUiic  he  has  found  that  many  paticnts  asscrt  thal  ia  the  accident 
ihc  kncc  was  twìsted  outward.  The  writer's  expericncc  has  beco  that. 
In  thi'  UHual  form  ot  accidcat.  mth  the  foot  fìxcd,  Uie  tibia  is  rolatcd 
oulward,  iiml  thcrcfore  the  feniur  inward.  It  would  appcar  lo  him  that 
ihin  rolution  at  the  knec-joint.  about  a  vcrtica)  axis  passing  through  the 
intornili  tuiidvlc,  ìs  ii  more  important  factor  than  any  anatoinìcal  dil- 
fcrcnce  l>ctwccn  the  semilunar  attaclimenls,  but  he  wouid  agrcc  Lhat  it  i 
In  ()j[tronu>ly  difTunitt  lo  place  retiancc  upon  the  dcscriplion  of  an  acci> 
drttl  (rivrn  by  a  patìcnt  of  the  hospital  class;  so  the  dillerencc  of  opinion 
upmt  lliii»  qm-Ation  must  continue  to  exist.  Denton*  says  il  ìs  common  in 
Aiijclo  >»iut»n»  jiivcii  lo  gamcs,  parlicularly  football.  Mayo  Robson 
In  (L  vpry  cnrly  dflscription  of  cascs  spoke  of  the  condition  as  mincr's 
hllfc.  'l'hU  arcidcnt,  comparativcly  common  in  mcn  durinR  Ihe  active 
KNiiii>-plityÌnf{  pcriod  ot  lifc  (15  to  30),  is  rare  in  woracn,  and  according 
li»  Miirtlli  II»  moreoften  met  with  on  the  right  thanon  the  left  side. 

Mymphms-'ìn  many  cases,  the  history  of  the  injury,  a^  Rulherford 
Mijrisun  ha»  iilrcady  bccn  quotcd  as  saying,  is  quitc  dciinitc,  viz.: 

I.  An  lnjur>'  of  the  kncc-joint  resuUing  from  a  force  acting  on  the 
frt)l»l  or  inncr  »idc  »f  the  foot.  In  the  writer*»  expcrìcncc  thìs  force 
hii«  iilwfty»  bcrn  neverc,  Ì.e.,  sufficient  to  he  rccollecled,  and  the  pain 
ftilliiwinK  fi  ha*  bccn  considerable.  This  is  not  duo  to  the  tcaring  ol 
the  rnriil.tKC  hiil  lo  liRamentous  injury  or  stretching. 

3.  .Siib«p(Hicnl  swrlling  of  the  knee-joint,  owing  to  proleclive  effu- 
ilon  o(  «ynciviii  an  Ihc  rcsull  of  the  injury. 

3.  LockinK-  By  locking  is  meant  the  abnipt  painfut  checkinfi  of 
movcmcnt  In  onc  direction,  while  movement  in  the  opposite  direction  is 
fre«  «n<l  painless,  It  is  commonly  found  that  completion  of  extension  is 
Interfered  wtth,  nnd  thÌA  is  probal>Iy  due  to  the  common  situalion  of 
the  injury  in  the  curtilagc,  i^.,  the  anterìor  pari.  It  is  cxrcptìonal  to 
(ind  lockinR  in  tU-xiun.  and  vcry  rarcly  the  joint  is  tìxed  owing  to  intcr- 
f«rcn<:c  in  bulh  ilircclions.  In  order  for  Ibis  lo  tome  aboul,  onc  must 
suppose  that  ihu  utrìp  of  carlilagchanging  looae  in  the  joint  is  sufticiently 
long  to  become  nipped  betwcen  the  boncs.  both  in  tlexion  and  in  cxten- 
uon.  By  iiome.  lorking  is  regarded  as  pathoRnomonic  of  ìnjury  to  the 
icmilunar  carlilage)!.  hut  in  the  writer's  cjpcricncc  this  Ls  not  so.  Ri 
has  been  found  to  be  rare  at  the  timo  of  the  inìtia!  accìdcnt,  and,  if  thej 
explanalìon  of  ils  causalion  is  accurate,  may  clcarly  be  raxiswl  by  inter-j 
fercnce  of  the  movement&  of  the  joint  from  otber  loose  bodics. 
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4.  By  far  thcmostimportant  feature in  the  diagnoMSof  injury  lo  the 
semilutiar  cartìlage  is  the  history  of  recurrcnce.  These  subsequent 
atucks  of  disabìlity  lo  the  knec-joint  may  result  from  a,  mikl  trauma 
quitc  insufficient  to  produce  the  initial  injury,  such  as  catchinft  the  foot 
in  ihc  caq>ct,  walking  over  rough  ground,  or  slijjping  downstairs.  Tht 
majority  are  characterized  by  swclling  and  some  pain  in  the  joint;  in 
othcrs.  locking  occurs;  antl  whcn  ihis  has  oacc  hapi>cned,  subsequent 
attacks  are  likely  to  have  the  samc  fealiires.  The  piiin  is  not  due  to 
pressure  on  the  cartìlage  which  is  insensitive,  but  to  strelchinR  of  the 
lìgamcfits  by  the  cartìlage  wcdging  the  artioilar  surfaccs  apart. 
Rutherford  Morison  draws  attentiou  to  the  fact  that  these  attacks  al- 
ternale with  intcr\'als  of  complete  frccdom'  from  ali  «lisability.  Thcir 
causation  may  be  W^t  explaincd  by  supposJng  that  the  frec  end  of  the 
strip  which  has  reaulted  from  the  initial  injury  has.  by  a  secoiul  slishtcr 
acridenl,  become  displaced,  and  so  probably  ìnterferes  with  the  normal 
moveraents  of  the  joint.  Thus  il  cornea  about  that  these  secondary 
attacks  comm,only  rcsult  in  locking  of  the  joint.  The  nature  of  the  lìrst 
attack  is  laceratioii  of  the  cartilage;  the  nature  of  ali  secondary  attacks  is 
displacemcnl  of  the  pedunculaled  strip  and  its  impaction  betwccn  the 
two  articular  surfaccs. 

Nature  of  the  Injury  to  the  SemUtinai  Cartìlage.— Ali  wrìters  who 
havclurgcpcrsonalcxpcricnccof  the  operative  Irndingsinthc&c cascsfpro- 
vided  that  the  inci^ionis  adequate  for  reasoritibleìiispectiuuuf  the  joint) 
agrce  thal  the  commoncst  Icsìon  is  a  tcar  of  the  cartilagc.  The  vtcw 
that  the  cartìlage  was  bodity  displaced  or  detached  cannot  be  upheld. 
The  majority  of  injuries  alTect  the  anterior  half  o(  the  inlcrnal  sctnilunar 
and  are  of  the  nature  of  a  radiai  tcar  passing  from  the  frec  bordcr  per- 
haps  halfway  toward  the  circumference,  and  from  the  outer  em)  of 
tbis  a  lon^itudinal  slit  cxtendì^  backward,  running  parallel  with  the 
outer  bordiT  so  that  a  flap  ìs  formcd  which  has  its  base  backward. 
If  the  postcrior  half  of  the  cartilagc  ìs  injured,  the  base  of  the  flap  is 
«sually  forward.  Single  or  multiple  radiai  tears,  or  ìsolated  longitu- 
dinal  tears,  running  for  a  variable  dislance  parallel  with  the  free 
border.  are  less  cummonly  mct  with.  When  the  ìnncr  margìn  of  the 
cartìlage,  owing  to  an  exten»Ìve  longitudinal  tear.  is  dctached  circum- 
ferentìally,  but  rctains  its  anterior  and  posterìor  connections.  il  may  be 
displaced  in  secondary  attacks  so  as  to  lie  in  the  intcrcondylar  notch. 
that  is,  be  displaced  outward  in  the  case  of  the  internai  ttemilunar;  and 

*  Thì&is  not  lh«  case  ofien  with  ''buckft-lia  Dille  (rati  uiei."  A  rvcetit  typical  tiuiIcH- 
JudiUe  fritture  of  lh«  wriltr'i  ^ourd  no  inton'als  of  reUef  (tosi  ^itla^kt,  far  thU  reaton 
the  dioROnui  ù(  othcn  ira»  doul)t«d  untit  Lhc  joÌAt  ma  «p«n«d. 
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cartilagc  becume  disturted  by  frìctìon  or  pressure,  and  ihickened  by 
inflammation  ;  occa^ionally  such  a  flap  tnay  hccomc  complctcly  dctachcd, 
and  produceoH'eof  thevarìetie&of  ioose  body  tn  the  knee^joìnt.  General 
cipcrìcnce  sliows  ihal  delachmcnl  of  the  ex  tremi  lies  of  the  carliiages 
from  thcir  dbrous  horns  is  unusual,  though  in  a  scrics  of  52  cases  at  the 
London  Hospital,  Wiilloa  {he.  supm  di.)  records  il  as  the  cvmmonest 
tj-pe  of  lesion.  Writing  in  1899,  Robert  Jones*  from  anatomica)  c%'i- 
dence  brought  fonvard  by  Griffiths"  was  of  opinion  that  displacement 
or  fracture  of  the  internai  semilunar  cartilajje  can  only  takc  place  when 
the  interoal  latcral  ligamcnt  is  strctchcd  or  ruptured.  This  opinion 
was  no  dnubt  bascd  upon  ihc  idea  of  complete  circumferential  detach- 
mcnt  of  the  cartilage.  More  recent  clinlcal  cxpcrience,  obtaìned  by 
those  who  operate  through  a  traosverse  incision,  has  faiied  to  demon- 
strate  any  cvitlcncc  of  injury  to  the  inti-rnal  latcra!  ligamcnt. 

Injtiry  of  the  Exteroal  Semilunar  Cartilage.— It  has  been  pointed  out 
above  that,  in  a  vcry  liirge  majority  of  cases,  the  internai  sc-milunari»  the 
cartilage  affcctcd.  It  Ì9  stated  by  some  writers  that  rotation  inward  of 
the  tibia  at  the  tìme  of  che  accident  is  likely  to  result  in  injury  to  the 
extcrnal  semilunar,  though  this  seemft  to  the  writcr  <loubtful,  as  Martin 
found  that  many  patients  with  torn  internai  semilunar  carliiages  gave  a 
huttory  suggesting  this  rotation  of  the  knee;  and  again,  il  is  prohable 
that  few  surgcons  havc  sufficicnt  personal  cipcricnce  of  torn  extcrnal 
semilunar  cartilages  to  enabtc  Ihcm  to  delincate  an  accurate  cUnical 
picturc  of  the  production  of  the  injury,  At  one  time  the  writer  tnct  with 
a  aerieft  of  some  half  dazen  injured  external  semilunar  cartilages,  and 
was  by  them  led  to  suppose  that  the  injury  was  commoncr  than  gcncr- 
alty  dcscrìbed,  bui  sincc  then  only  one  furlher  case  has  been  met  with, 
and  consideration  of  the  history  of  these  ea:<ies  would  not  suggcst  any 
vcrj'  definite  grounds  for  the  belief  that  injury  of  cithcr  the  internai 
or  external  semilunar  is  Ukcly  to  rcsult  from  any  particular  t j-pc  of  accì- 
dcnt.  When  present,  a  tender  spot  is  usually  sìtuated  over  the  affccted 
cartihige.  Again.  the  patient  may  help  by  localing  the  interferente  to 
his  joint  to  the  inner  or  outer  side  of  the  articulation,  but  the  practical 
ìnfcrencc  to  bc  drawn  from  this  difBcultyof  exactly  localizing  the  a(- 
fected  cartilage  ìs,  when  in  doubt,  to  assume  that  the  internai  semilunar 
is  theone  affccted,  becausc  such  injury  is  murh  the  commoner,  and  so  to 
pian  the  incision  that  this  cartilage  may  he  first  of  ali  explored.  Shouid 
thisbe  found  healthy,  a  Kecond  incision  over  the  external  semilunar  can 
do  no  harni.  as  the  initial  incision  can  only  in  exceptìonal  cases  give 
adequate  access  lor  rcmoval  of  the  cxtcmal  cartilage.    The  writer  has 
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reccntly  mei  wiih  an  inifrcsiinK  scrics  of  four  or  five  cases,  ali  occurrin^ 
in  childrMi.  which  may  be  labellcd  "genou  à  rcssort"  (anapping  knee). 
in  ali  of  which  ihere  w«s  a  paìnle-ss,  audìble  derangemcnt  of  the  knee- 
joint,  due  '>.>  •feplacement  of  the  external  svmilunar  cartitagc  io  the 
rcgion  of  the  ix>[»liteus  lendon.  and  its  subsequent  impacUon  betw-een 
the  articuUr  sur(a<*s.  Robcri  Jones"  refers  to  this  condition  as 
triraier-knw  «»d  saw  "it  i$  ascribed  lo  the  external  semilunar." 
One  of  ibis  serie»  aunc  ìnto  ihc  writcr's  hands  for  treatment,  and  caused 
considerahlc  douhi  as  to  cxact  diagno»U  unii!  attcntion  wa-s  drawn  to 
the  opcralÙT  fimlinjpi  ìn  olhcr  similar  cascs.  In  this  case  a  girl  of  la, 
wirboiit  any  «ntf^trdcnt  hUtor>'  of  injur>*  prescntcd  berseli  lor  invcstt- 
gation  on  at\\>ui\l  t»f  an  audìble  click  in  the  righi  knee.  Ali  movetncnts 
wcre  complete  and  iwinlrsn:  eilhcr  activc  or  pa^ve  extension  restilted 
in  a  loud  rlirkinR  «*»nti.  wlien  the  movement  was  nearly  complcted. 
Similarly.  tlc.xion  causctl  a  siniìlar  sound  soon  after  il  had  bcgun;  at  the 
moment  of  ìls  iw\>.Uulìrtn.  the  joint  secmed  to  "stagger,"  yet  the  haad 
pl«ce»Utvef  11  tiAM,  w*  reiwaled  occasions.  to  detect  aoy  scn5;alton  of 
4|lllM||pM<nl  \*-Ì  a  KHVtt!'  tuHiy.  The  audible  and  palpahle  sensatlon  was 
«iMf^  Waì>s\  I*'  (he  outer  side  of  the  joint,  and  this  was  accordingly 
MlOtin^l  hv  h  (WP  >Tftù'al  fncision.  The  anlcrior  half  of  the  external 
K,  <  HA\  mMHwI.  but  whrn  ihis  had  bcen  dctachcd  and  forcible 

1  ■  '    ■"-"!  ti  Ihc  poslcrior  convex  border  (over  about  the 

,,,,.,  A   Kes  in  contact  wiih  the  popliteus  tcndon) 

i>okikl  h*  »lt**  tt  M wuftt  twiwwn  the  artìcular  surfaces.  with  the  prodac- 
iU»H  (Vi  «  iUm»Ur  in»«i«lÌon  ami  noistr  as  had  bcen  experienced  whcn  the 
|Htll«>nt  rth>\*^l  ihi"  j^»*nl  'l'*><"  «.iirlilage  was  dividcd  as  far  bcyond 
\ì\v  i(»>Uv**«l  |M(t  **  JHJialblc  and  was  thus  almost  completcly  removed. 
K*i\«VtCV  W*»  ww>*nt(wl.  anJ  subsequent  exanuiialion  has  shomm  that 
lh>  imticul  tu»  tn^n  v:oniplelely  rehevcd  of  ber  disability.  Similar 
v^AM«  >w\v  l«M'n  tiHoNUnl  bv  Ilinvard  Marsh."  In  two  of  these,  which 
«HiUUwl  in  cWIdren,  U  i»  ntil  clear  which  cartilage  was  affected,  and  in 
iKviKiitl.  i  '  ^  liyl-uia».'*  a  iiimilar  condition.  affectingihccxlcmal. 
«■ii"i"'>  -'  ■    i*ivurTv\l  in  a  liiborcr  of  jt. 

itm  1(  ihL-  [Uitlent's  knee  is  examined  immedi- 
%Ms-  ^'*  *^^»t\y  allvr  ihv  Ittillal  or  one  of  the  secondary  accidents,  th« 
ytiiM  \tulUiw  will  iwially  te  oUuured  by  synovial  eiTusion;  ihc  lateral 
|mt«U*r  >uki  will  ho  tillnl  U|);  ihr  joinl  will  bc  beld  seiniflocd,  and  boch 
MkiMÌ\ut  «H\l  itMUm  vriU  uttially  l>c  rcsisted.  At  thìs  stage  ill-dcfìned 
W>  '  n'i  wilh  over  ihe  whole  joinl.     Wht-n  the  efiusioa 

uit->tv...  ..  a[w\  iKivv  br  UiiwDvcred  on  pressure  to  the  ìnner 
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side  of  the  ligamcntum  patell».  but  the  patient  ofien  complains  of 
tcndcrnessojibolhsidesof  ihisliRameiit.  In  ihe  writer's  bcUef  ihereìs 
some  degree  of  Tallacy  in  assumi nj;  that  this  locai  tcndcmcss  indicatcs  a 
subjacent  injured  cartilage,  for,  as  has  abuve  been  pointed  out,  ìt  is  very 
doubtful  whcthcr  suchcartilagcs  are  sensitive  to  paìnful  stimuli.  Agaìn, 
if  the  nature  uf  the  Icsìon  descnbed  nbove  is  accurate,  it  is  unlikcly  ihat 
any  partially  dctachcd  taR  will  bc  sufficiently  supcrficial  to  he  teli. 
The  teaching  that,  ia  ccrtatn  posÌtion&  of  the  joint,  ihe  free  anterìor  end 
of  the  internai  seuùlunar  can  be  felt,  has  been  largely  given  up,  so  that 
physical  cxamÌDation,  iti  the  ititervals  bctwccti  the  attacks,  tclls  U3  Utile, 
and  diagnosis  chiefly  depends  upon  the  history. 

DifftTtnlial  Diagnosis. — A  history  of  ìnjury  to  the  kncc  of  a  young 
mate  adult  will  often  arouse  a  suspicion  of  injury  of  a  semìlunar  cani- 
lage.  In  the  majority  of  cases  the  suspidoa  will  prove  unfounded,  for 
after  adequate  rcst  and  support  the  ciTusion  iato  the  joint  will  disappcar, 
complete  mobility  will  be  recovered.  and  subsequenl  attucks  will  not  be 
met,  Too  tnuch  stress  cannot  bc  laid  upon  the  conviction  of  Ruthcrtord 
Morison.  that  a  certain  precide  history  is  pathognomomc  of  injuty  to  a 
cartìlafie;  in  addition  it  may  bc  suggestcd  that  occasionally  a  disability 
of  the  knee-joint  somewhat  short  of  what  has  been  written  above.  may 
be  due  tu  a  tear  in  a  cartilagc.  Thus.  a  youtig  man,  much  addicted  to 
football,  gavc  a  history  of  twIsUng  bis  kncc,  and  falling  to  the  ground, 
but  after  a  rest  continued  plaiing  till  the  end  of  the  game.  Subscqucntly 
any  luming  movcment  caused  the  Irouble  to  recur.  "  What  was  out  " 
oould  be  put  back  by  traction  by  his  fellowplayers,  and  he  wouid  con- 
tìnue the  game  to  the  end.  Tlùà  hap|>ened  continually  during  two  soa- 
sons,  after  whìch  he  was  cxamined  by  the  writcr,  who.  feeling  that  a 
locatized  injury  to  a  semilunar  cartìlage  was  the  probable  cause  of  the 
mischicf,  adviscd  csploration  of  the  Jtnec-Joint. 

Othcr  cases  of  this  kind  may  be  quotcd.  and  those  wlio  have  large 
cxperience  of  this  injury  will  no  doubt  recali  similar  casca  in  which 
both  the  initial  ìnjury  ami  the  rcmaindcrs  werc  comparatively  trivial. 
In  elderty  workingmen,  chronic  traumatic  osteoarthritis  is  the  condition 
with  which  most  difficulty  is  cncountcred  in  diffcrcntial  diagnosis. 
Parlicularly  is  this  true  of  (hat  form  of  arthritis  in  wbtch  the  s^'nuviul 
membrane  is  the  part  chiefly  affected.  Here  each  normal  synovial 
frìnge  IS  eniarged  and  tluckened,  and  in  raany  cases  one  of  these  fringeg 
may  be  |>alpable  on  the  inner  side  of  the  joint,  when  it  is  mbtakcn  for  a 
dispiaceri  cartilagc.  Here  the  history  of  injury  will  bc  prcscnt,  with 
subsequent  disability  and  pain.    In  the  abaence  of  a  history  of  simllai 
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oedema,  need  not  be  looked  upon  as  uniiestrable,  provìded  il  does  not 
produce  apprcciablc  discomfort.  The  application  of  a  straiKhtback 
splint  to  the  distendcd  joinl  ìs  generally  unnecessary.  if  the  patient  rests 
the  limb  in  bed,  and  movementà  are  coatrolled  with  saiulbags.  Furthei 
tKc  position  of  full  cxtcnsion  ìs,  with  n  much  distendcd  joint.  not  the 
tnost  conifortable,  and  il  will  be  no  di»a(lvanlage  lo  the  :ìucce»s  of  treat- 
ment if  the  patient  is  allowcd  to  tic  on  cither  side,  vfith  the  joint  slìghtly 
flexed.  Syno\Hal  exudation  will  usualJy  contìnue  to  be  poured  out  for 
13  to  24  hours.  bui  if  the  joint  h  firmly  boumi  up  in  the  way  suRgesteJ. 
the  cffusion  may  bc  inhibitrii.  Whcn  after  two  or  Ihrcc  days.  it  Ìs 
constdered  that  efiusioa  is  no  longer  continuing,  it5  abaorption  musi  be 
attcmptcd.  Tbis  is  bcst  carricci  out  by  daìly  massage,  and  after  a  wcck 
gentic  passive  movemeuts  may  be  bcgun. 

It  does  not  appcar  to  the  wrìter  that  the  absorption  of  the  fluid  is 
in  any  way  expedited  by  painting  the  affected  joint  with  lodine.  If  the 
case  Ls  noi  brought  under  treatment  unti!  the  joiui  is  dislended  with 
fluid,  the  application  of  an  ice-bag  or  of  hot  fomcntations  will  tcnd  to 
relieve  the  paiii.  In  the  more  severe  co&es  the  patient  wU!  be  abte  to  use 
the  limb  at  the  end  of  a  fortnight  and  to  wallc  frccly  thrcc  wceks  after 
the  accident,  and  after  alighter  injurìes  the  di»abìlity  will  only  last  a 
few  days. 

freventwn  0/  Rccurrence. —Ma.ny  cascs  diagnoacd  as  injury  of  the 
internai  éemilunar  bave  no  more  trouble  after  one  serious  attack-,  yet 
it  is  difficult  to  bclicve  that  sound  hcalìng  can  take  piate  in  a  tom  carti- 
Iftge.  If  it  does  occur  it  must  be  exceptional,  and  in  the  writer's  opin- 
ion ìt  is  usclcss  to  formulate  treatment  so  as  to  allow  this  to  come  abouL 
It  secms  probable  that  in  thcse  cases  in  which  recovery  is  complete  a 
mistaken  <tiagnDsià  has  bcen  made,  and  that  if  a  cartilage  ìs  really  torn, 
the  ioitial  attack  is  only  the  beginnìng  of  repcated  disabìlity.  In 
those  vrho  earn  their  liN^ng  in  active  emptoyment,  or  who  wish  to 
enjoy  more  than  a  most  limited  amount  of  recreation,  once  the  diagnosi^ 
of  toni  semilunar  cartilage  has  been  made.  operation  offers  the  only  cure. 
Por  Lho«c  whom  age,  or  con-stitutional  disease,  or  choice  debar  from  op- 
eration. the  wcaring  of  a  kncc  support  may  be  recommcndcd ;'  yct.  as 
opcmtion  for  rcmoval  of  a  seiniliinar  carlìlagc  is  rare  after  40  years  of 
age,  and  may  with  impunìty  bc  undcrtakcn  under  spinai  ana:sthcs)a  in 
those  who,  from  any  of  the  above  reasons,  are  unsuitable  for  a  general 

'  Th«  be*t  applinncc  for  tlic  purposc  h  nrob«bly  ihat  dcvbcd  bj-  Howard  Mnnih,  in 
irtlicb  toro  IcjihcrciiUiirKfiiiioiinaing  the  tbif^BOdlcgftTCCMincctcdby  laM^rsI  kmjtiludinal 
•t«d  bft»  hiaiccd  al  ibc  k.Dcc-joìm.  Ftm  flcxiot)  »qiJ  csKaaiofi  tre  pccBÙUcd,  but  it  is 
planned  soas  to  lirnic  routoty  movcmcnls. 
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jTii-=»*M^fi  it  wUl  be  seea  that,  in  the  writcr's  oinnion,  when  once  a 
ilùi^iiosU  o(  displaccmcnt  of  a  tom  cartilage  bas  beco  made, 
jtytry  few  ca^cs  indvvd  in  whtch  o|}cratìon  is  not  indtcatcd. 

1. — OvcT  nigbl  the  affcclcd  lìmb  is  clcans«d  wìth  ether  soap, 

pnìfied  ivith  alcohol  and  elher,  and  paìntcd  wìth  iudioc  in  spirìt 

(rom  the  top  oi  the  thigh  to  the  anklc-joint.     The  limb  ii 

i  with  sterilized  dry  Unt,  and  bandaged.    When  the  patjent 

the  dres^ng  is  rcmuved,  and  iudinc  a^ain  appllcd.    At 

ratouniiquci  may  bc  upplied  to  the  thigh  so  as  to  prevent  bleed' 

topcration;  il  isrcmovcd  after  the  drcssing  has  bcca  firmly 

Access  lothcaffected  scmilunarisohtained  bya  %-ertJcal, 

-csned  incisjon.    Martin  {lor.  supra  cil.)  incises  the  cap- 

mcmbrane  horizontally  immeiiialely  above  the  carti- 

ad^'ocates  a  horixontal  inctsion  tbrougb  the  coronary 

^ifBJpg  the  joinl  bvluw  the  semìlunar;  the  capsule  is 

-t^  scwed  skin  indsion.     He  ad\iscs  and  e\-idently  practìses 

«  ^  «tek  cartilage.     Rulherford  .Ntorison  (lof.  supra  c«(.) 

,atk»l  incision  on  the  inncr  side  of  ihe  palella:  as  the 

Jkr  fleied  during  the  opcration,  tbis  affords  ejtcellent 

aMRÒor  part  of  the  joint  cavJty.    The  wriU-r  has  bccn 

^mtàss  *  sifW'l^r  vcriical  incision,  and  has  convinccd 

j^p  cbicf  rcquircmcQts  of  such  an  inàsion  must  be 

^  ^_,  enough  to  cnablc  the  operator  \o  distinguish 

"     &ew*w  *°  '''^  J**'"*  ****'  '*  **'  '*"''■    ^°^  surgery 

^^  surgical  sdence  be  advanccd,  by  the  removal 

~^^n^  scrailunar  cartilage.  whclhcr  abnormal  or  not, 

*  ,  ^sioD,  howcver  high  the  level  of  operative  dex- 

,  ihis  to  bc  (Ione. 

teosed.  U  shouid  lie  parallel  to  and  on  the  ìruier 

-BteUr,  and  pass  iipward  within  }4  in.  of  the 

.  jt  shouid  cxtcnd  upward  to  above  the  level 

,  oAtella,  and  downward  over  the  internai  tn- 

'fchoóionl*'  incision  is  raadc  use  of,  it  wiU  lie 

^M^r  of  tbc  patella,  and  has  to  bc  carricd  in- 

MB  patella.'  to  the  internai  lateral  ligament. 

,^g(,jer  of  the  ligamentum  patella^  wiU  be 

I  lateral  liKamcnl  bohind,  ami  particu- 

un  the  laltcr  structurc  inlact. 

ii  dividcd,  its  cdgcs  and  the  cxposcd 

(rocn  the  wound  by  sterìlized  towels 
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hcld  in  position  with  clips  or  Lane's  tiasue  forcepsj  it  is  also  well  to  dis- 
card the  kiuie  which  has  been  uscd  for  the  skin  incision.  The  inci  sion 
h  novi  flKepened  by  tllviding  verlitally  the  tìbrous  layers  on  the  inn«r 
side  of  the  patella;  two  may  he  diàtinguished,  the  more  superficìal  a  nd 
thinncr  bcing  part  of  the  dcep  fascia  of  the  thigh,  Ihu  dcepcr,  the  cx[>an- 
sion  derived  from  the  vastus  interaus,  formìiig  the  collatend  patellar 
ligaincnt.  lìctween  thìs  laycr  and  the  syrovìal  membrane  will  bc  found 
some  loose  connectìve  tissue  and  fat,  and  in  thiìt  layer  are  met  the  chief 
vessels  which  deraand  ligation  or  torsìon;  there  is  particulariy  one  branch 
which  is  derived  from  the  intcmiU  ìnferior  articularartcry,  whìchruns 
horìzoatally  outwatd  just  above  the  internai  tubero&ity  ot  the  tibia. 
Whcn  any  blceding  points  bave  bccn  securcd,  the  synovial  membrane  is 
freeiy  incised  vertically  so  as  to  expose  the  whole  of  the  internai  con- 
dyle  o(  the  femur  and  the  space  helow  in  which  the  internai  semUunar 
lies.  Tf  the  raargins  of  the  wound  be  well  retracted,  almost  the  anterìor 
haU  of  the  internai  semilunar  will  now  be  exposcd;  its  inner  cdge  may 
bc  caught  hold  of  wìth  a  smali  blunt  hook  and  by  forciblc  tractJon  a  tcar 
or  other  leston  of  its  inner  (ree  sbarp  margin  may  be  exposed.  If  such  a 
cause  for  the  joint  trouhle  is  found,  the  cartilage  is  detachcd  from  its 
anterior  hom,  and  from  its  circumferential  attachment  to  the  capsule, 
with  a  pair  of  sharp  pointed  scissors  or  a  tenotome.  The  part  removed 
must  of  coursc  include  the  torn  flap,  and  as  in  most  cascs  this  will  bc 
siluated  well  within  the  anterior  half  of  the  carttlaKe,  it  will  be  suffi- 
cicnt  usually  to  cxcisc  the  anterior  half,  which  has  bccn  well  exf)oscd 
from  Ihc  time  that  the  synovial  membrane  was  ìncised.  If  no  lesion  of 
the  internai  senùlunar  is  obvious,  it  is  well  to  extcml  and  llcx  the  knce- 
joint  and.  with  the  idea  of  promoting  ìmpaclìon  of  any  loose  fragraents 
belween  tlie  two  Imnes.  forciblc  traction  may  be  exerted  upon  the  carti- 
lage while  this  is  bcing  donc.  This  may  serve  to  show  that  the  lesion 
of  the  cartilage  is  situated  in  its  posterior  half,  and  when  nccessacy  the 
circumferential  delachmcnt  of  the  cartilage  from  the  capsule  is  carrìed 
hackward  until  the  atlected  part  is  freed  and  finally  removed  by  divid- 
ing  the  cartilase  behind  the  point  of  injury.  It  shouid  be  made  clear 
that  it  is  unncccssary  to  remove  the  whole  cartilage;  that  providcd  the 
part  injured  is  removed,  the  remaining  segmcot  of  cartilage  produccs  no 
hirlhcr  ili  rcsults;  and  that,  evcn  if  the  lesion  lies  well  bchiml  the  in- 
ternai lateral  ligament,  the  part  atfectcd  may  be  easily  removed 
ihrough  a  free  vertical  incision,  providcd  the  anterìor  end,  as  it  is 
detachcd  from  the  capsule,  is  pullcd  forcibly  forward.  This  has  been 
the  writer's  experìettce,  and  records  of  operations  on  large  numbers  of 
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,\m  UhIùi.  Rutherford  Morison  and  Roljcrt  Jones,  do  not  sug- 
^tf  ^ivocher  meansof  gaining  access  to  the  point  is  nccessary 
wilh  a  lesion  of  the  [x>slerìor  part  of  the  cartilagc. 
■  dcar  frum  whn.t  has  beca  nrìtten  that  even  after  the 
■s  beco  dìvi(lc<l  and  the  semilunar  partJaUy  dclachcd, 
l^pny  nia>'  bc  found.  It  is  neccssary  then  to  cut  ofT  that 
which  has  been  freed  and  search  the  articulau'on 
•  of  the  disability.  This  inay  bc  found  to  bc  a  Icsioa 
mar,  and  should  Lhis  bc  so  it  ia  best  to  gain  access 
[perticai  incislon  on  ihc  outtr  side  of  the  Ugamcntum 
■in  «acUy  the  satnc  way,  and  encounters  the  same 
l  Wn  already  dcscribed  on  the  inner  side  of  the  joint. 
!be  tnet  with  in  which  carefiil  inveslìgation  fails  to 
•  o<  Ihe  cartilage5.  In  thcse  it  must  be  appredated 
has  bccn  made,  and  thai  Ihc  disability  re- 
I  OTBOvial  f  rìnge  or  a  loosc  body.  Every  operai  or  of 
y*  tnistakes.  and  tt  seems  to  the  writcr  that  those 
arr  most  «illing  to  acknowlcdge  the  possibility 
0.  Robert  Jones  (toc.  supra  cU.)  said  in  tgco:  "T 
It  over  500  times,  and  in  spitc  of  this  perbap» 
■te  prepared  in  cases  cven  with  classica!  $>'nip- 

wTong-" 
be  sa.ys-  "I  am  quitc  con<iciou>  tliat  des[ùte 

.ertorisinevitableinanumberof  cases, 
fh-*  US  accurate  information." 
-r,Mls<mÌhinar  is  bfing  soughi  for,  it  may  bc  found 

t  iiaiiirifin  over  the  inlcrnal  tubcrosily.     In  this 

(••of  cartilagc.  formed  by  a  large  piece  of  ihc 

'  dimlaccd  bncktvard,  is  expoMcd  un  move- 

^^«lacemcnt  imo  Ihc  intcrcondylar  notch 

ibove  under  the  terra  "bucket  handlc 

portiOQ  of  cartilagc  has  bccn  rcmovcd. 

()ots  by  the  genileat  possiblc  swabbing, 

•ast  brought  togcthcr  with  a  continu- 

mkI  the  capsule  is  similarly  sutured  with 

Xtie  sltin  ìndsion  may  be  cjosed  with 

^w>>nn  gu')  or  catgut,  uscd  cither  wilh 

...^^     The  wriler  has  seen  na  ìli  cITects 

.ilteKWS  solmuu  gut  suture  for  the  ^kln. 

tbc  Ochjncr's  furceps,  with  which  the 
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vessels  Jiave  bccn  securcd,  are  to  be  rcmovcd,  whcD  it  will  usuali)-  bc 
found  that  the  continuous  pressure  exertcd  hy  these  for  several  minutes 
has  closed  the  ends  of  the  bleeding  vessels.  Shouid  there  be  any  doubt 
on  Ihì.s  question,  the  hleeding  [loints  must  he  secured  with  catgut  liga- 
turcs.  or  under-nin  by  the  continuous  catgut  suture.  This  is  partìcu- 
larly  Dvcessary,  <is  post-operative  tilccding  from  the»;  vcs^cls  into  the 
joint  is  onc  of  the  most  anno^'ing  complicatìons  which  may  ensuc,  and 
is  in  faci,  at  prescnt,  the  oniy  one  which  scriously  rctards  the  palicnt's 
convalcBCcnc-e.  It  is  hest  dealt  with  by  prevention,  and  it  i.i  at  thi» 
stage  in  the  operation  ihat  a  little  care  in  making  certain  that  ali  bleed- 
ing  has  ccaKcd,  hcfore  the  suture»  are  inserted,  will  do  much  to  eosure 
the  patient  a  bricf  and  uninterrupted  couvalcscence.  As  a  matter  of 
lact  it  is,  in  the  writer's  experience,  very  rarely  necessary  to  lìgate  thcse 
vessds.  From  a  feeling  that  if  therc  is  any  risk  of  bleeding  after  the 
Operation  it  is  better  to  know  of  it  and  to  deal  with  ìt  while  the  wound 
is  open,  ihe  writi-r  is  not  inclined  to  malte  use  of,  or  ti>  recommend  tt> 
others.  the  application  of  the  tourniquet  to  control  bleeding  during  the 
operation. 

Afttr-irealmenl. — The  wound  is  covered  with  sterilized  dry  pads,  out- 
«ide  of  which  a  large  quantity  of  cottonwool  ìs  applied,  Thìs  is  securcd 
by  a  wide  Dumettc  bandagc  very  firmly  applierl  with  the  knee  in  the 
extended  position.  This  bandage  is  purposely  put  on  so  as  to  maintain, 
■with  the  aid  o£  the  cottonwool  undcmeath  it,  ftrm  clastic  comprcssion  of 
the  joint,  and  should  be  so  firmly  applied  as  to  produce  some  ocdema  of 
thcicg.andyct  notbe  tight  cnough  to  cause  mucb  pain.  Itisnotusually 
necessary  to  apply  a  splint,  and  in  moat  cases  the  knee  may  bc  actively 

^beat  within  the  first  week,  and  the  patient  allowcd  to  walk  about  with  a 
Itick  or  crutches.     After  eight  days  the  skin  suturcs  are  removed  and 

^a  coUodion  drcssing  applied,  hut  for  the  next  five  or  sii  weeks  a  wide 
rubber  bandagc  should  maintain  an  cven  pressure  over  the  joint,  and 
must  continue  to  be  worn  as  long  as  there  ìs  any  swelling.  During 
this  period  daily  massagc  will  usually  be  of  valuc,  bolh  lo  aid  in  the 
absorption  of  the  etTusion  into  the  joint  aad  to  restore  the  tone  of  the 
quadriceps  extcnsor  uiuscle,  which  wiU  be  found  to  be  much  weakened 
by  a  period  of  cnforced  rest.  It  ìs  wcU  to  takc  the  precaution  of  pro- 
hibìting  violenl  exerdse  for  three  months  following  the  operation,  and 
this  period  may  bave  to  be  prolonged  if  the  operation  has  beco  followed 
by  much  t^fTu:*ion  into  the  joint. 

Complications. — In  only  one  case  in  tlic  wriler's  personal  experiencc 
has  convalcsccQcc  bccn  internipced.    Herc,  as  in  other  cases  which  tbc 
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r^»  obscrved.  the  trouble  was  due  to  hemorrhage  mto  the  joint; 
>4wbt  priinarily  arose  from  faulty  hemostasis  at  the  opcratJon. 
^^■f  froni  the  woum],  distcniion  oÌ  Lhc  juinl,  mth  some  rise  of 
deiiuiA<l^  rrnwvol  of  the  dresMngs  during  the  first  wcck, 
réns  later,  as  the  painful  dìstentiun  did  noi  subsIde,  lhc  joittt 
taà  wtóhed  oul  with  sterile  salt  solution,  in  ordt-r  to  rc- 
I  dot;  the  synovial  membrane  and  capsule  were  again 
e  patient  made  an  uninlerrupitsl  recovery,  though  con- 
pn^nged  owing  lo  lhc  ncccssary  vreakcning  of  the 
Kcond  opcruUon.  The  blood  dot  rcmovcd  (rom  the 
I  to  bacleriological  examinalion,  proved  storile. 
,  in  textbooks  dilatr  upon  the  risk  of  scpsis.  The  wrìter 
ipgisonalcxperienceof  this.  though  even  the  bcst  op- 
llheircxperience  in  the  earlier  days  of  the  surgery  of 
instances  in  whìch  it  occurrcd.  and  by  these  their 
W3i  namrally  prejudiccd.  At  the  prescnt  day.  any 
IO  modcrn  surgical  tfchoique  shMuId  he  as  safe  in 
i  «pention  as  in  undertaking  any  operation  in  any 
f^e  instances  of  ìnfcction  of  the  knec-joint  must,  in 
or  ia  the  private  prarticc  of  ihose  enRagcd 
^Bianreastohavcreached  the  vaniahingpoint.it  is 
lo  insisl  on  the  imperative  need  for  strici 
tmtaie  joint.  and  to  wam  those  who  are  not  accus* 
.^ifciftì  ihU  (lemands  that  thcy  shouid  confine 
jj-M^  ia  tvhìch  so  rigid  a  routine  is  not  re- 
tt  others  the  cjtploratìon  of  the  knee-joint 
<r  MKfertoken.  Rcatìzing  the  absolute  neces- 
it  b  lhc  wriler's  habit  noi  to  ullow  any- 
aod  »n'abs  to  come  iato  contact  wìlh 
BUil  be  hcld  in  forceps;  when  the  joint 
gasi  be  u-ted  whìch  has  bcon  touched  with 
i  Wtfareaded  with  dissectìng  forceps,  and 
K  and  the  nccdic  carrying  the  suture 
From  whai  has  bccit  said.  iiis  clcar 
,  ^Jlovrd  to  entcr  the  joiul  or  touch  the 
operations,  as  in  those  dealing  with 
,,  3,j^«s*of  arterj'and  di&sectinK  forceps  at 
-baiate  the  possibìlily  of  either  the  sur- 
~^^  atuing  ini"  contact  wìlh  the  woundJ 
V  «cwtomed  tu  thi»  technìque,  he  maj 
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find  his  manìpulations  clumsy  and  the  time  of  operation  prolonged,  but 
this  will  be  abundantly  compensated  for  by  his  freedom  from  anxiety 
and  by  a  short  and  uncomplicated  convalescence  of  the  patient. 

Limìtation  of  Movemente. — One  of  the  greatest  anxieties  of  a  patient 
before  such  an  operation  is  that  it  may  result  in  pennanent  interference 
with  the  movements  of  the  joint.  This  can  result  only  from  sepsis,  and 
is  not  a  sequel  which  need  be  taken  into  account  in  advising  operation. 
The  sense  of  weakness  with  limited  power  of  flexion,  which  are  the  chief 
troubles  of  the  patient  from  the  second  to  the  sixth  week  after  the  opera- 
tion, will  as  a  rule  at  the  end  of  that  time  disappear  under  the  influence 
of  massage  and  movements  both  active  and  passive.  As  long  as  an 
elastic  bandage  is  worn  this  sensation  will  be  maìntained,  but  after  this 
is  removed,  increastng  active  movements  will  soon  eliminate  the  sense 
of  weakness  and  will  increase  the  range  of  movement,  which  at  the  end 
of  eight  weeks  should  be  absolutely  complete  and  painless. 
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TUMORS  OF  THE  LOWER  EXTREMITIES 

Bv 
EMMET  RrXFORD.  B.Sc.  M.D.,  F.A.C.S. 

The  more  frequently  occurrìaff  superficiat  tumors,  such  as  scbaceous 
cysts,  lipomata,  fìbruroala  (mulluscum  iìbrosum),  fibrolipoinala,  de, 
are  found  on  the  tower  extremìties  as  on  other  parts  oi  the  body,  but 
iince  they  present  no  surgical  problems  incident  to  their  location,  they 
need  but  little  discussion  here  beyond  the  statement  ihat  Ihcy  are  more 
common  io  the  region  of  the  buttock,  upper  thigh  and  caU. 

Fibromata  and  fibrolipomata  are  parlicularly  frequently  found  in 
ihe  region  o(  the  buttocks  where  they  are  oftcn  pendulous  and  at  times 
attain  grcal  size  {l'ìg.  36S),  Tbey  muy  readily  be  rcmo%'cd  by  sìmplc 
exdsion.  These  peilunculatcd  fibrolìpomata  are  not  to  beconlounded 
with  diffuse  accumulations  of  lat  in  the  buttocks  which  are  so  mudi 
more  marked  in  the  temale  and  which  now  and  thcn  reach  proporlions 
of  deformi  ty. 

Some  individuala,  mostly  women,  also  su0er  from  dcformiog  locai 
accumulations  of  fai  bencath  the  skin  on  the  outer  aspects  of  the  tbìghs 
which  are  often  associated  witb  sìniitar  deposits  on  the  outer  and  pos- 
lerior  aiìpects  of  the  ujiper  arms,  and  the  aurgeon  may  be  appcaied  to 
to  remove  the  masscs  surgically.  "Lipcctomy"  has  becn  successfuUy 
performed  on  the  abdomen;  ìt  is  perfectly  fea*Ìble  here  and  in  spedai 
cases  might  be  justified;  the  opcration  and  the  resulting  scar  being 
balanced  against  the  tumor  deformity.  The  wound,  being  a  large  onc, 
should  be  closed  in  such  wise  as  tu  obliterate  the  cavity  and  fix  the  flaps 
to  prcvcnt  thcm  sliding  about.     The  wound  shouid  bc  drained. 

In  one  case  in  which  the  fatty  ma^^es  were  most  annoyìng  I  removcd 
.  ^roe  thrcc  pounds  of  fat  from  Lhc  outcr  side  of  each  thigh  by  a  procedure 
niustrated  by  the  following  sketch  (Fig.  369),  whìch  respren^nls  a  cross 
section  of  the  wound  madc. 

Hcaling  of  the  wound  was  slow,  bdng  hampered  by  persi6tent  reac- 
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with  the  deep  fascia.  Diffuse  lipomata  involvìng  muscle  are  very 
difficult  to  remove  without  sacrificìng  important  structures. 

As  suggested  above  lipomata  bave  been  found  in  the  sole  aad  may 
be  superficial  to  or  may  lie  beneatb  the  deep  piantar  fascia.  Lipomata 
have  been  found  in  joìnts  and  even  within  the  bones  of  the  extremìties. 

Subcutaneous  lipomata  may  be  symmetrical  and  have  been  known 
to  occur  symroetricaliy  in  several  members  of  the  same  family  (Rinne). 

Tnie  dermoid  cysts  do  not  occur  on  the  extremìties  though  so-called 
traumatic  or  implantatìon  dermoids  or  rather  epidermoids  are  occasion- 
ally  found  there,  but  their  location  is  entirely  fortuìtous.  Little  need 
be  said  of  their  treatment  for  the  dìagnosis  is  apt  to  be  made  only  after 
excision. 

Sarcoma  of  the  skin  is  more  frequently  secondary  to  sarcoma  of 
the  deeper  tissues  and  especially  of  the  internai  organs  but  primary 


lascia  iota 

FiG.  369. 

sarcoma  of  the  skin  is  not  rare.  It  occurs  in  several  dlsUnguishable 
forms  and  varies  through  the  widest  limits  of  malignancy.  The  pig- 
mented  sarcoma  of  childhood  is  rapidly  generalized  and  is  singularly 
malignant  as  ìs  also  the  melanotic  sarcoma  which  dcvelops  commonly 
in  pigmented  moles  or  nxvi. 

This  latter  tumor  is  considered  by  many  pathologìsts  to  be  epithe- 
lial  in  origin  and  therefore  not  sarcoma  but  carcinoma.  At  least  it 
forms  metastases  by  way  of  the  lymphatics.  The  secondary  tumors  are 
apt  to  grow  rapidly  while  the  primary  tumor  remains  relatively  sta- 
tionary.  Primary  melanotic  sarcoma  occurs  with  singular  frequency 
about  the  nail  or  matrix  of  the  nail  especially  of  the  great  tee. 

Particulariy  dangerous  is  a  pigmented  nsvus  (mole)  if  located  at  a 
point  subjected  to  frequently  repeated  trauma.  In  a  case  in  a  man  of 
65  a  smalt  pigmented  mole  had  existed  since  youth  directly  over  the 
tendo  Achillis  at  the  level  of  the  shoe  top.  Finally  sweUing  of  the 
glands  of  the  groin  was  noticed,  and  soon  thereafter  a  rapidly  growing 
retroperitoneal  tumor.  Generalization  soon  followed.  The  primary 
tumor  was  not  larger  than  a  pea  when  the  inguinal  glands  made  a 
tumor  the  size  of  one's  fist. 

Many  surgcons  advise  that  pigmented  moles  be  left  strictly  alone 
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of  a  ncr\'e.  healing  Ukcs  place  by  granulation  tissue  devcloping  ìnto  a 
sort  of  fìbroma  which  expands  the  lower  end  o(  th«  nerve  and  produces 
a  tumor  which  has  been  likened  in  appearance  to  a  young  onion.  The 
axis  cylindcrs  grow  cut  Ìnto  this  fibrous  Iìssuk  in  ali  dirccUons  and 
the  cells  of  the  sheath  of  Schwann  multiply  so  that  on  section  the 
traumatic  neuroma  prcscnls  the  appearance  o(  a  fibroma  fillcd  with 
twìsted  axis  cyUnders,  some  wJlh  fibrous  sheath,  others  with  medullary 
sheaths. 

Many  proccdurcs  havc  bccn  dcviscd  to  prcvcnt  Ihc  formatìon  of 
such  neuromata  after  amputation — turuing  the  nerve  about  and 
inserling  ils  free  end  imo  the  side  of  the  Iruok  hiyher  up  (Bardcn- 
heuer);  splitting  the  end  and  turning  back  the  cut  halves  upon  each 
other;  enclosing  the  end  of  the  cut  nerve  in  a  pouch  of  impcrvious 

eia;  ctc,  etc,  but  it  is  doubtful  if  any  of  these  procedure»  is  as 
jccessful  in  prcvcnting  aubscqucnt  pain  as  is  the  oldcr  onc  of  drav- 
ing  out  the  nerve  from  ils  sheath.  cutting  it  off  at  a  Icvcl  whcrc  the 
neuroma  which  incvitably  forms  wiU  be  covcred  with  a  goodly  layer  of 
protectins;  muscle. 

The  Groin. — The  groin,  or  rather  tJie  region  of  the  femoral  triangle 
(trigonum  subinguinalc),  for  the  "groin"  propcrjy  includea  the  region 
on  bolh  sides  of  Pouparl's  ligament,  presenta  such  a  variety  o(  neo- 
plasma and  conditions  cbaractcrized  by  tumor  formatìon  that  it  wouid 
seem  convenient  to  prcsent  these  lesions  from  the  vìewpoLnt  of  dif- 
fercntia]  dìagnosis. 

Femoral  hcrnia  wouId  ordinarily  present  no  dìflìcullies  in  diagnosi» 
but  occaaionaily  an  old  adhcrent  omental  fenioral  hernia  may  be  mìs- 
takcn  (or  a  lipoma  or  more  rarcly  a  lymphangioma  or  cvcn  a  cy&t. 
From  an  operative  standpoint  the  error  is  of  little  consequence  pro- 
vided  the  operator  cxercìse  rcasonable  caution  in  its  txcision  guarding 
against  omental  bleeding  and  injury  to  the  femoral  vein. 

But  the  hernia  may  be  mistaken  for  a  chronic  lymphadenitis 
or,  vice  versa,  the  laltcr  may  be  mistaken  for  the  formcr,  in  which 
event  the  introductìon  into  the  peritoncum  of  even  attenuated  baclcria 
may  set  up  serious  peritoniti».  Of  course  the  dangcr  is  far  greatcr 
whcn  acute  or  subacute  lymphadenitis  is  mistaken  for  a  strangulated 
femoral  hernia,  and  in  the  search  for  the  sic  fatty  tissue  is  drawn  out 
of  the  femoral  canal  giving  the  infection  access  to  the  cellular  tissucs. 
The  nornial  peritoncum  is  rcadily  tlrawn  out  with  thi&  fatty  tissue 
making  nn  artìficial  hernial  sac  which  under  the  above  conditìons 
of  infection  may  bc  opened  with  fata)  rcsutt. 
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fclMfik.'tt  cKtirpdtnl  a  c>'st  from  the  groin  whose  orìgin  was  an  ovary 
riliÌKrrl  in  «  (emoral  hcrnia  (Kònig).  I  pcrsunatiy  undcrtook  thel 
v\\ÌKMM«  U  K  tumor  o(  ihe  groin  vrhich  provcd  to  be  the  sac  of  an  in- 
^ubwl  htrmik  tilled  with  gclatinou»  materisil.  Laparotomy  showed 
Ikk*  urifùt  of  this  material  to  be  a  cardnùma  of  the  appcndìx  vermi- 
fiMmia.    The  paiieni  h  a]ive  and  well  e!ght  years  afterward. 

K  vcry  va-'CuUr  sarcoma  may  he  diflicult  tu  dilTtrcnliate  from  a 
|>iVfirD9SÌng  lenionil  ancurUm,  the  rcscmblancc  dqicnding  on  the 
deicrcc  o(  inn<immalor)-  reaction  presene  in  the  two  case».  Both  may 
|tul»itc  nnd  ììhow  liìgns  of  inflammattOD,  such  as  rcdness,  tcndcrness, 
Mhtl  diffuse  imiuration.  DUtcnsJlc  pulsation,  paìn.  ìnterfcrence  with 
the  circulntion  in  the  limbs,  graduai  enlargemenl  of  tbc  pulsating  lumor, 
liUtory  ot  syphilis  or  positive  Wassu-rmaun  reaction,  and  history  of 
UkaI  Inuima,  penetrating  wound,  speak  for  aneurism,  A  rapidly  grow- 
Intt  viLsfuIar  sarcoma  noi  infrequcnlly  show-s  some  rise  in  temperature, 
and,  as  nlready  said.  may  pulsate.  It  is  apt  to  be  covered  wJUi  dìlated 
vcina,  quitc  as  much  the  result  of  the  enormously  increased  locai 
Mood  su[)ply,  a»*  of  resLilancc  to  venous  rciurn. 

Lyniphanxicctasis  prescnis  an  clastìc  iunior  with  ill-dcfmed  hordcrs  ' 
nude  up  of  dbtended,  ctmtortcd,  thin-nall&l  vesseU  of  varìous  ùzes, 
«vcn  rraching  an  inrh  in  diamctcr;  it  is  slightly  comprcssihle,  espedally 
to  continucd  pressure,  bui  the  contained  fluid  driven  hy  pressure  from 
onc  part  nt  Ihc  (umor  causes  increased  tension  in  other  parts. 

Lymphangioma  makes  a  hardcr  and  less  comprcssible  tumor.  It  U 
cncapsulatcd  and  may  be  movable.  and  on  section  prcsents  thi*  picturc 
of  a  fibroma  iilled  with  irrcgular  lymph  spaces  which  are  lined 
endothelìum. 

Arterio-vcnous  aneurism  ìs  practically  always  the  consequence  oF 
direet  trauma  to  the  artery  and  uccompanying  vein,  generally  of  the 
nature  ol  gunshot  or  «'tab  wounds.  and  may  occur  at  any  point  of  the 
vcsscU,  bui  is  more  ftequent  M  the  ihigh  and  groìn  and  poplitcal 
sptice.  It  Ì9  cliiirarleri/c<i  hy  a  rdatìvcly  amali  tumor  (ibis  delermìned 
by  the  bÌ*c  of  the  so-rallf<l  false  anrurism  prescnl),  by  puUatinn  in  the 
difttended  veins,  purplish  di»coloration  and  wasting  of  the  limb  bclow, 
lowered  peripher.il  temperature,  muscular  weaknesa  and  pain  pre- 
sumably  from  nmlmilritJon  of  the  iimb. 

Onc  would  think  tbat  nn  surgcon  would  rcquìre  to  be  remìnded  that 
the  Hunlerìan  opcratlon  of  pruxJmal  lìgatìon  of  the  artery'  would  not 
cure  an  artcrio-venous  aneurism.  yct  1  bave  seen  a  palient  on  whom 
LhU  vcr>'  operation  bad  been  performed  with  naver>'  favorablc  result.. 
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lofactsuchligationcaahavenoeffectwiiateveroQthe  aneurism  though 
it  might  be  of  vaìuc  if  dono  severa!  wccks  prior  to  cxdsion  by  assìstiog 
in  the  development  ol  collatera!  circulatioo.  Rttsl  (Indian  Med.  Gaz. 
V.  44,  1909,  p.  45Ù)  rqjorLs  a  case  in  which  he  successfully  sutured 
openìngs  in  artcr}'  and  vcìn  in  Huotcr's  CEtnal. 

Chroniclympliadenilìa  of  the  ^roìn  may  require  Lo  be  dìfferenllated 
from  carcinoma  metastatic  hava  the  limb  bclow  or  fcom  the  anus  or 
scrotum  or  from  melanoma  (meìanotic  sarcoma)  arising  in  a  nxvTis 
or  pigmenied  mole. 

It  nut  in(ri'quently  happvns  that  in  squamous-ccllcd  epìthclioma 
of  the  LcK  occurring  in  aa  old  varicose  ulcer  (MarjoUn's  ulcer),  the 
fcmoral  lymph  glands  will  bc  cnlargcd  as  a  rcsult  o£  scptic  absorplion. 

Carcinoma  in  the  groìn,  secondary  to  carcinoma  of  the  peais, 
scrotum  and  anus,  if  not  removed  sufiidentJy  early  is  apt  to  invade  the 
whole  subcutaneous  rcgion  of  ihe  groin  wilh  a  thitk  brawny  ìndura- 
tion  which  oftcn  breaks  down  in  the  center,  Icaving  a  grcat  gapìng 
wound,  which  raay  havc  somewhat  the  appearoncc  of  a  phagcdcoic 
ulccr. 

It  may  aUo  cause  severe  non-pitting  oedema  of  the  lìmb  from  lym- 
pbatic  ubstruction,  and  may  invade  the  femoral  or  iliac  vein  causing 
vcnous  stasis  or  cvcn  complete  obstruction  and  with  great  potcntìality 
fur  malignarti  cmbuUsm.  Of  course  in  such  cases  of  secondary  carci- 
noma of  the  groin  whcn-thc  diagnosis  is  cstablishcd  thcre  is  nothing 
to  be  doiie  surgically  bej-ond  somethiag  palliative,  because  whvii  the 
condition  has  progresscfl  to  the  point  indicated,  mctastaius  ha<>  almost 
cerlainly  occurred  into  the  retroperitoneal  lymph  glands.  In  fact  by 
reason  of  the  oljslruction  lo  the  lymphatic  drainage,  anastomoses  have 
bcea  opcnud  up  as  a  rcsult  of  the  back  pressure  and  the  carcinoinatou& 
cells  have  been  carrìed  through  these  anastomo&es  into  the  neighboring 
lymphatic  systoms,  particularly  in  the  oppositc  groin.  the  axilla,  and 
the  interior  of  the  pelvia.  Furthermoresince  thelymphatic  anastomoses 
occur  chielly  in  tbe  periphery,  particularly  the  skin,  and  the  obstruction 
produces  an  cffcctivc  lymph  stasis,  carcinomalous  cclls  whtch  may  bc 
pccscnt  in  this  siowly  moving  lymph  slream  wiU  lodge  in  the  skìn,  setting 
up  so-callcd  Icnticular  mctastascs  which  in  tum  will  Icad  to  diGEusc 
carcinomatosi»  of  the  region, 

At  once  the  most  terriblc  and  the  most  hopeless  form  of  tumor  oc- 
curring in  the  groin  is  lymphosarroma.  It  is  the  more  heartrending 
in  that  it  occurs  most  frequently  in  chiidren  (Fig.  370}.  A  swelUng 
appcars  in  the  groin,  is  painless  and  thcrctorc  not  noticcd  till  its  siz« 
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I  and  radicai  operatìon,  Decessartly  mutiliatìng  if  ìt  ìs  to  he  efiìcieDt, 
U  not  justifiablo  in  dcfault  of  a  positive  diagnosis.  Furthcrmorc  thcrc 
is  no  reason  lo  suppose  that  a  radicai  opcration  done  even  in  the  very 
indpìency  of  the  disease  will  be  effeclive.  As  in  Hodfìkin's  dìsease 
arsenic  in  futi  doscs  and  the  X-ray 
and  radium  are  of  some  vatue  in  re- 
tarding  the  progress  of  the  affcction 

Diffuse  lymphangiecla&is  (fig 
370)  of  the  lower  exlrenùty,  as  of 
the  upper  is  apt  to  favor  the  innrr 
side  of  the  limb  and  the  dilated  thin 
wallcd  vcsscls  may  bc  so  superfidal 
as  to  be  subject  to  rupture  on  the 
slightest  trauma  gìvìng  rise  to  lym- 
phorrheea. 

Grcat  tymph  cysts  bave  occa- 
sionally  bcen  fnund  on  the  inncr  sidc 
of  the  thigh — hygromata — compar- 
able  to  similar  collections  of  lymph 
in  the  reginn  of  the  ncck  in  infants 
and  like  themgeneratly  multilocular. 

Excbuon  of  lymphangiecta'^is 
should  bc  undcrtakcn  only  whcn 
sufficieutly  localized  to  make  cum- 
ptctc  exciàion  probably  possiblc  and 
then  under  the  most  rigid  asepsis, 
for  infection  of  lymphangiectatÌL 
tissucs,  whilc  tiot  ncccssarily  fatai 
is  fraugbt  with  very  great  danger 
because  of  the  ready  accesa  of  bat- 
teria to  the  interior  of  the  body 
afforded  by  the  dilated  vcssels. 

The  X-ray  has  proven  to  be  of 
great  value  in  destroying  auperficial 
lymphangiectascs  (Ref.).    . 

The  Buttock. — A  great  variety  of  tumors  is  found  in  the  buttock, 
partly  to  be  explained  by  the  complexity  of  iti  structure  and  the 
great  variety  of  tiiwutK  and  organs  conlained  in  it.  It  is  also  subji'Cled 
torepcated  trauma  and  ìs  in  relation  wìth  thestructurespa».sÌQg  through 
the  aciatic  foramcn. 


Fio  J7i-~    I.ymphiUHicoinA   >;.£    traili 
(nvAding  rvUopcii toccai  tU>uct  in  cbild 

of  fOUT. 
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Mustular  and  fasciai  turaors,  fibroma,  sarcoma,  myxoma,  tfie" 
likst  u£U'u  cstt-ndinK  donii  the  back  of  the  tbigh.  are  not  uacoramon. 
TuuHim  orìf;inatiii){  within  the  pelvis  sometimes  scnd  prolongationsj 
out  fhrough  the  sciatic  notch  as  in  the  case  of  a  m^-xoma  of  the  broadj 
ligamoHt  roiMjrt«i  by  Brin  (Rcv.  de  Gyn.  et  de  Chir.  Abd.  v.  15,  1910, . 
[>.  ^105)  which  produced  a  large  faìrly  firm  tumor  of  the  butlock, 
wdl  iw  of  the  lalcral  aspcct  of  the  vagina. 

Bursal  cysis  about  the  hip  and  upper  thigh  and  buttock   may 
iirisc  irom  any  o(  the  numerous  bursa:  in  thìs  rcgion  as  may  absccsscs] 
iind  inllaramator)'  tumors  which  may  bc  mistaken  for  sarcomata. 

The  mosl  coastant  bursse  in  this  regton  are:  the  bursa  bctwcenj 
Ihr  fawìa  lata  and  trothaiiter  major  which  is  at  once  Ihe  largist,  the 
niost  supcrlìcial,  and  the  most  cxposcd  to  trauma;  Ihal  bctween  Itic 
Klutsuf)  moximus  nmsclc  and  the  tubcr  ìschJi  and  that  bctwccn  thoj 
nfo-pM)ns  an<I  the  anlerior  portion  of  the  capsule  of  Uie  hip-joint. 

CvHtii  in  6uch  bursae  may  continue  slovrly  to  increase  in  sJze  untìl 
ihcy  rcai'h  cnormous  dimcnsùons  dissccling  up  the  fascia  lata  or  the 
intrrmuscular  septa  and  cxtcnding  almost  to  the  knee. 

U  noi  too  large  thoy  may  successfully  bc  cvacuated  by  mcans  of  a 
hollow  needlc  and  the  inncr  lining  destroyed  by  the  ìnjection  of  a 
few  drops  of  95  per  cent,  carbolic  acid  but  if  large  or  if  thctr  walls  are 
vcry  thiek  Ihey  requirc  cxcision.  Inciaon  or  partisi  excision  with 
drainaKC  k  (cusible  bat  obj'ettìonable. 

The  Hip-joint — Aside  from  the  tu  mef action  incident  to  the  ejc- 
icnsivc  doelopment  of  arlhritis  dcformans  (malum  coke  senile)  in 
which  masscii  of  osleophytes  of  con&ìdcrable  sizc  forra  or  general 
rnlargcmcnl  of  the  bones  takcs  place,  primary  tumors  of  the  hip- 
joint  proper  are  rare.  The  hip-joint,  however,  is  a  favorite  point  for 
the  localizntion  of  carcinoma  secondary  to  carcinoma  uf  the  breast, 
slomach,  etc.  For  such,  whcn  the  diagnosts  shall  bave  bccn  establìshcd, 
thcrc  ìs  little  tu  bc  done  beyoml  relieving  the  suffering  of  the  palient. 
For  the  diagnosi^,  X-ray  ptctures  should  of  coursc  bc  takcn  and  with 
Compresi^iun  diaphragra  in  order  to  secare  as  sharp  dctail  as  piMsible. 
If  n  Icsion  suìipidou»  of  carcinoma  is  found  systematic  search  over 
the  body  should  be  made  for  the  prìmary  focus  and  the  Wassermann 
reaction  suught  for  and  if  found  to  be  positive,  suitable  antisyphilitìc 
treatment  should  be  institutcd  to  cxcludc  syphitis  as  the  cause  of  tho. 
truublu.  Bui  it  should  noi  be  (orgottcn  that  a  person  with  carcinoma. 
of  the  hreasl  may  havc  a  syphilitic  le^ion  of  the  hif>'joÌnt.     Carcinoma 
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of  the  hip-joint  ìs  of ten  painf ul  ;  it  may  cause  such  suffering  as  to  warrant 
excision  of  the  temoral  head. 

Sarcoma  does  occur  in  the  joint  capsule  and  in  the  bone,  bui  much 
less  commODly  thao  in  the  shaft  and  al  the  lower  end  of  the  femur. 

The  Thi|^ — The  muscles  of  the  thigh,  the  fasdas,  aponeuroses, 
atnd  the  intermuscular  septa  are  not  infrequently  the  seat  and  origin 
of  myxomata  as  are  also  bursse,  ligaments  and  periosteum.  They 
form  painless,  rather  rapidly  growing,  roundish,  more  or  less  elastìc 
tumors  which  are  roughly  encapsutated.  Their  partìcular  form 
depends  largely  on  the  partìcular  point  of  origin  and  the  pressure  of 
surrounding  parts.  They  are  often  pear-shaped,  i.e.,  they  bave  a  long 
neck  leading  from  the  point  of  origin. 

They  contain  a  strìngy  mucoid  substance  which  in  the  interior  of 
the  tumors,  because  of  the  breakìng  down  of  trabeculae,  Ìs  contained 
in  large  cavities.  When  encapsulated,  these  myxomata  may  be  shelled 
out,  but  care  should  be  taken  to  remove  not  only  the  capsule  bui 
also  a  wide  area  of  periosteum  or  intermuscular  septum  or  bursa  from 
which  the  tumors  have  taken  their  origin. 

One  great  difficulty  is  to  dìstinguish  cUnìcally  between  the  relatively 
benign  pure  myxoma  and  the  more  malignant  myxosarcoma  of  similar 
origin. 

Chondroma  occurring  in  muscle  is  extremely  rare  as  is  also  fibroma. 
An  old  hematoma  in  the  belly  of  a  muscle  may  simulate  sarcoma;  its 
traumatic  origin  and  its  tendency  to  remain  of  Constant  size  (chronic 
hematoma)  should  lead  one  to  investigate  it  histologically  befor^re- 
sorting  to  a  mutilating  operation.  If  the  hematoma  is  merely  a  locai 
expression  of  a  general  dyscrasia,  the  proximate  cause  being  a  relatively 
slight  trauma,  most  probably  other  hemorrhages  would  be  in  evidence. 
Simple  excision  is  curative  but  incision  and  drainage  away  of  its 
fluid  coment  may  be  efficient. 

Hernia  of  muscle  is  most  common  in  the  thigh,  particularly  in  the 
region  of  the  abductors  and  the  quadriceps,  and  might  be  confounded 
with  a  neoplasm.  It  has  its  origin  in  a  trauma  (transmitted  violence, 
rarely,  by  a  cutting  or  crushing  wound)  sufl&ciently  severe  to  be  re- 
membered.  The  tumor  appears  when  the  quadriceps  or  the  adductors 
are  contracted  and  a  muscle  mass  prolapses  through  the  rent  in  the 
aponeurosis. 

The  treatment  is  the  operative  closure  of  the  rent  foUowed  by 
prolonged  rest,  else  the  bulging  o£  the  muscle  in  contractìon  will  tear 
open  the  rent  in  the  fascia  or  muscle  sheath  and  cause  recurrence;  or 
19 
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the  lonRÌtudinal  puU  of  Uie  musde  on  it$  fasciai  attachmeots  nuy 
pulì  apart  the  cdges  of  the  wound  in  the  fascia,  for  Bardcnheucr  would 
have  it  thal  the  deep  fasciai  are  cunnvctcd  Lo  Lhe  muscks.  a  prìnciplc 
which  he  has  made  the  basis  of  his  trartion  treatment  of  fractures. 

Traumalìc  cxostoses  may  arise  from  any  area  uf  bone  subjected  tu 
injury  but  are  more  common  in  the  regìon  of  muscular  attachmcnls 
such  as  the  trochanlers.  linea  aspera,  adductor  tuberete,  ett.  They 
occur  more  frequenlly  in  ihc  lowcr  exlreiiiities  Ihan  clsewhere  in  the 
body.  Musclc  tùsuc  atlords  a  favorablc  cnvironmcnt  for  the  growtb 
of  bone,  especially  tf  injure<l,  possìbly  becau»e  ìts  loose  strurture  and 
ihc  relative  motion  of  its  parts  and  posidbly  in  cases  of  injury  bccause 
of  lhe  presence  of  blood  dot. 

The  essential  cause  of  so-called  musde  bones  is  noi  dear.  By  some 
they  havc  bccn  fonsidcrcd  to  hi-  tumors  ("Muskdosteom"),  but  by 
otbcK  to  bc  of  inflammatory  origin;  hence  the  terra  myositU  ossificane 
traumatica  whith  presupposcs  lhe  prcscncc  of  some  congcnital  remnant 
of  bonc-forming  tis<tue  {Knorkfnknm).  A  more  Hkely  cxplanatìon  i<i 
the  traumatic  teurìng  away  of  some  minute  portion  of  perìosteum  from 
a  neìghboring  bone  or  the  atiachmcnt  of  the  mu^des  afiected,  fur 
commonly  musde  boncs  form  in  rousclcs  ncar  thcir  bony  inscrtions. 
Or  such  a  U-aring  up  of  the  ])oint  of  altuchment  of  the  mutrie  may  set 
free  a  few  ostcoblasts  whidi  procced  to  dcvdop  in  thcir  ncw  and  favor- 
able  environment,  a  theory  which  would  well  account  for  the  common 
devdopraenL  of  bone  in  the  brachialis  antìcus  musde  after  posteriar 
dislocatìon  of  the  clbow,  the  atlachmcnt  of  the  musde  to  the  coronoìd 
process  of  the  uhm  bcing  injuicil.  Other»  takc  a  middle  i^rouud  dis- 
tinguishing  bctwccn  the  mu^lc  boncs  which  are  in  relation  to  bone  and 
periosteum  and  (hose  which  are  free  in  musde.  the  former  being  classed 
as  inflammatorj-,  the  latter  as  tumors.  The  absence  of  inflammatory 
products  ahoul  musde  boni;^  has  been  urged  as  an  argument  againn 
the  inflammatory  theory  in  favor  of  the  lumor  theory.  But  the  fre- 
quenlly observed  rcgrcssion  and  absor[)Uon  of  musde  boncs  is  scarcdy 
to  Ih;  reconciied  with  the  conccption  of  a  neoplasm. 

Riders'  boncs  most  cammunlv  anse  ìn  the  attachmeot  to  the  os 
pubis  of  thegre.it  adductor  of  the  thigh  but  mny  grow  from  any  point  on 
the  shaft  o{  the  fcmur  which  is  subjccleti  continually  lo  trauma.  Such 
riders'  boncs  may  grow  tu  considcrable  sizr  and  may  M-rinusly  interfere 
with  blood-vessds  and  ncrves  as  well  as  with  musele  and  joint  function. 

The  appropriate  treatment  i»  cxcision  which  lo  bc  sutcessful  must 
be  radicai  and  which,  bccause  of  tough  tibrous  connection^  and  irrcgu- 
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larìtìes  and  the  possìltlc  involvemcnt  of  ncrves  or  bloud-vessels,  may  be 
annoying  and  cvcn  mosl  difficult. 

Sarcoma  arisìng  in  the  fascia»,  iotermusculur  septa,  etc,  forms  large, 
fairly  firm  tumorsoftcn  encapsulatctl  and  hcnce  removablc  by  cxcisìon, 
Ncvcrtheless  the  prognosis  is  unfavorable  evcn  beforc  metastasis  has 
occurrtd  for  ihe  capsule  ilscU  is  sarcomatous  and  al  the  point  of  origìr 
the  tumoT  is  gcncrally  intiltratìng.  Thcrcforc  in  cxd»on  the  cntire 
capsule  must  be  extirpated  with  acrupulous  care,  for  recurrence  is 
almost  aure  to  follow  cnucleutìun  of  the  tumqr  (rem  wìthm  ìts  capsule. 
For  the  sarae  reason  the  lissues  ahout  the  poìnt  of  origìn  mu»t  be 
exdsed  w-JdcIy. 

In  ali  hut  the  well  encapsulated  cases.  amputalion  offers  the  only 
safeguani  against  locai  recurrence,  but  so  mutilaiiiiK  an  opcration 
Is  unjustifiablc  of  coursc  in  the  presente  of  mctastasis.  Bcfore  resorl- 
ing  to  amputation,  dilìgcnt  search  for  mcta^tascs  shouid  bc  madc 
espccially  of  Ihc  lungs,  and  here  the  X-ray  is  inviiluabic. 

There  is  grealer  safely  in  excising  Lhe  enlire  musrle  which  is  the 
seat  of  a  sarcoma  tban  in  any  more  locai  opcration.  Lcccnc  tBull. 
et  Mcm.  de  la  Sor.  Anal.  de  Paris,  V.  S5.  1910,  p.  894)  wouhl  bave  it 
tbat  total  ablation  of  a  muscle  with  its  tumor  may  givc  satisfactory  end 
rcsulls  as  shown  by  the  observations  of  Atglave,  Durans,  Danìelson, 
McriI  than  which  the  rcsulls  of  amputation  are  but  little  beltcr.  Am- 
putation is  to  he  periormed  in  cases  in  which  the  lumor  has  passed  the 
confines  of  the  musde.  but  in  amputation  fur  a  fasciai  or  muscular 
sarcoma  of  the  thigh  the  opcration  shouid  be  so  modificd  as  to  provlde 
for  the  removal  in  Ìts  cntirely  of  the  muscic  ìnvolved. 

Thcsc  tumors  often  follow  single  or  frcqucntly  rcpeatcd  sUght 
traumata.  A  promìncnt  auctionecr  in  San  Francisco  for  years  habit- 
ually  slapped  bis  thigh  with  bis  band  on  the  conciusìon  of  a  sale  and  at 
this  point  a  fasciai  sarcoma  developcd  which  deeply  ìnvaded  the 
muscles.  The  paticnt  succumbcd  in  spitc  of  amputalion  (Dr.  L.  C. 
Lane), 

A  striking  example  of  the  traumatìc  orìgin  of  sarcoma  ìs  published 
by  Heinrich  (Deut.  M.  Woch.  V.  37.  1911,  p.  164).  A  man  of  41  re- 
ceiveii  a  blow  on  (he  calf  immediately  fallowed  hy  a  swelling  the  sizc 
of  a  hen's  cgg  (hcmorrhagc) ,  In  sevcn  months  a  semifluctuant  tumor 
was  prescnt  which  proved  lo  be  a  round-celled  sarcoma.  The  palicnt 
recovcTcd  from  amputation  of  the  thigh  hut  Buccuml>ed  to  spinai  and 
other  tnetastascs  two  years  latcr. 

Mantelli  reporls  (Ga2.  d.  ospedali  e.  d.  cliniche)  a  case  of  recurrent 
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on  the  iimcr  and  outcr  sitlcs  of  th«  lower  end  of  the  femur  and  the 
upper  end  of  the  tibia  (Fig.  372).  Thiry  are  congenital  in  origin.  are 
singularly  apt  to  he  symmetrically  located  and  not  infrequently  appcar 
in  scvcral  mcmbcrs  of  the  samc  family  in  sevcral  generations.  They 
are  tipped  with  cartiluKC  from  which  thcy  grow  as  do  planls  from 
ti'rminal  buds,  but  thtry  urdinarily  cerase  growing  about  the  tim6  of 
the  cessation  of  growth  from  the  cpiphyscal  cartila(;cs.  The  cartilag- 
inous  bud  seems  to  expand  laterally  so  that  such  exostoses  are  often 
larger  in  their  peripheral  i)ortioiw  and  are  then  really  pedunculattd 
lumors  with  narrowstalks.  The  direction  ofthcir  growth  oftcnchangcs 
to  be  finally  parallel  with  the  »haft  of  the  bone,  the  femoral  e.xoslosc« 
about  the  knec  turning  upward  and  the  tibial.  downward. 

In  a  case  of  mine  in  ayoung  mun  of  17,  symmetrical  exostoses  gronr- 
ing  from  the  inner  side  of  his  femur  just  above  the  knees  were  wj  large 
as  to  strikc  each  othcr  as  the  paticnl  walltcd  which  "intcrfcrcnce"  was 
the  principal  rcason  [or  the  patient'a  requeat  for  the  removal  of  the 
lumors. 

Over  their  more  prominent  portions  bursie  often  deveUip  which  are 
in  turn  subject  to  the  various  inflammations  and  tumors  which  occur 
in  hurs.T  elsewhere,  more  commonly  myxomata. 

Bone  Cjrats.^Cyats  are  found  in  bone  in  many  pathological  con- 
ditions  to  which  the  long  bones  of  the  lower  extrcmìtics  are  rathcr 
more  subject  than  ihe  upper.  Tietse  (Ergeb.  der  Chir.  v,  3,  (911,  p. 
32)  mcntions  the  following: 

1.  Cysts  forming  at  points  of  breaking  down  of  solìd  tumors 
(sarcoma,  enchondroma). 

2.  Parasitic  cysts  (tcchinococci,  cysticcrcì). 

3.  As  the  end  produci  of  an  infective  osteomyelitis  (osleoniyclitis, 
periostìlis  albumosa). 

4.  As  a  produci  of  a  rarefying  bone  lesion  Isubchondral  in  arthritis 
deformans)  (Zieglcr).  in  senile  osteoporosis  in  neck  of  femur  and 
vertebra:  (Braun),  in  osteomalacia. 

5.  In  Barlow's  disease  (infantile  »curvy). 

6.  As  callus  cysts  (Frangcnhcim). 

7.  In  osteiti»  (osteomyelitiii  fibroma)  of  the  types  of  voi)  Reckling- 
hausen's  and  of  Pagct's  discascs. 

But  there  is  a  group  of  bone  cysts  quite  independent  of  the  above 
pathological  aindilions.  the  sh-called  truc  bone  cysLs  which  are  simple 
cavitics  in  the  bone  often  lincd  with  a  lìbrous  capsule  and  tìllcd  with 
•'fluiJ.    They  are  an  afTeclion  of  the  growlng  perìod,  practkally  ali 
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case»  occurring  beCorc  the  agc  of  ao.  Such  cysls  havc  becn  obscr 
in  ìnfancy.  Tberc  is  often  a  history  of  antccedent  trauma.  The 
cysls  Uevelop  slowly,  gencrally  whhout  much  pain  ancl  cause  centrai 
^surption  of  the  bone  which  prolects  itseU  by  continuously  forming 
new  boni-  in  the  pcriphtTy.  In  ihis  way  such  cysts  somctimes  altain 
creai   sizc,     'l'Ile  wcakcnin^  nf   the  bunc  oflen  leads  to  spontqncous 

fractur*  which  may  be  the  first  phe- 
nomenon  to  direct  attention  lo  the 
limb. 

Truc  bone  cysts  occur  most  (rc- 
qucntly  in  llie  humerus,  femur  aod 
tibia  and  in  that  ordcr  (Bloodgood, 
Ann.  Surg..  1910,  v.  53,  p.  145). 
I-'ur  the  diafinosìs  iJie  history  (age, 
triiuma.  long  duratìon),  lack  of  pain. 
spuntancous  (radure  if  prcsent  and 
Kuntgcn  pitture  generjdiy  >.u Ilice 
yet  caution  in  the  matters  of  prog- 
nosis  and  treatment  shouid  be  ex- 
ercised  because  of  the  similarily  in 
ijie  abovedeacription  to  ccriain  cascs 
ot  more  or  Icss  malignant  tumors 
witb  cystie  degencration.  On  the 
long  duration  of  the  swcllìng  pcr- 
haps  with  the  Rontgen  pìcture  is 
most  reliance  to  be  placed.  Non- 
malignant  bone  cysts  ordinarily  du 
iu>l  iraverse  the  ei)iphyseal  line. 

Whcn  rcmovcd  by  rcsection  or 
turetttng  with  crushìng  togclhcr  of 
the  bony  shull  ihcre  is  little  if  any 
tendency  to  recurrcncc.  Koerte, 
howcver,  reported  a  case  of  recur- 
fracluies  commonly  hcal  wìth  abundant 
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;  m  sich  a  manncr  as  to  savc  the  periosteum 
«(  ihe  bone.     Whìie  the  new  bone  is 
aii<l  to  this  end  «ometimcs  an 
'  «od  ivory  plugs  and  Kapo»i,  livìng  ' 
t^^rfCÌKd  not  tu  permìt  the  limb  to 
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expert  RftntRenologists  and  hìstologically  may  cJeceive  even  experi- 
cnccd  pathological  anatomists.  1  havc  know-n  of  a  Ihigh  to  bt  am- 
putatcd  in  pre-Waasermann  days  in  a  patient  who  a  lew  months  later 
rctuTiicd  with  many  Icsions  maiUfestly  syphllitic  and  anothcr  instaace 
in  which  on  dimeni  ground  ampulation  was  nrranged  for  when  a  con- 
sultant  insist«d  on  mcrcury  and  iodides  being  given  in  largc  doses. 
The  "sarcoma"  rapidly  disappeared. 

Fortunately  we  now  bave  the  Wassermann  reaction  which,  in 
good  hands,  and  whcrc  the  othcr  discascs  in  which  a  positive  rc^ction 
has  been  ob.served  can  be  cHminated,  is  aÌ>solutcly  dtngnostic  of  syphilis 
whcn  positive,  though  o{  vcry  doublful  valuc  whcn  nogalìve,  as  it 
def)ends  murh  upon  the  aclivtty  ni  the  disease.  However.  when  use») 
in  making  the  diagnoais  between  sarcoma  and  s}!)^!!».  i.e.,  with  a 
large  le&ìon  prcsupposing  a  c<)n:ii(lerablc  degree  of  aclJvity  of  the 
syphllitic  process.  a  negative  reaction,  if  rcpcated  (and  properly  con- 
trolled  in  urder  to  fstablish  the  quahly  of  the  reagents  uswi  in  the  test) 
is  of  vcry  grcat  value  in  cxctuding  the  discase,  and  ìt  will  probably  be 
found  that  at  lea&t  75  per  cent,  of  tutnors  &uspected  to  be  sarcoma  may 
thui  be  excluded  providcd  they  are  of  sy[)hilitic  orrgin.  In  cases  in 
which  the  lumor  is  suspcctcd  to  be  of  syphllitic  origin  and  the  ordinary 
Wassermann  reactìon  resuits  nega-lively,  a  positive  reaclion  may 
sometimcs  bc  obtaincd  with  the  provocative  Wassermann  test,  i.e., 
the  testing  of  the  patient's  blood  serum  after  the  administtation  of  a 
dose  of  (rom  o.,ì  to  0.4  grams  of  salvar&an. 

In  every  case  of  suspcctcd  sarcoma  of  the  fcmur  the  Wassermann 
reaction  sbould  be  triud,  and  if  positive,  anti^yphilitic  treatment  sbould 
of  course  bc  givcn  a  thorough  trial,  but  it  sbould  bc  bornc  in  rnind 
that  a  person  with  syphiHs  may  bave  sarcoma.  If  the  Wassermann 
reaction  is  negative  antis>-phiHtic  treatment  shouid  stili  be  trìcd 
before  resorting  to  so  mutilating  an  operation  as  a  high  thigh  or  hìp- 
joint  amputation. 

The  so-called  mycloid  or  giant-cellcd  sarcoma  arises  from  the 
cancellous  ti&sue  «f  the  metapbysis,  less  frequently  (rom  the  cpipbysis. 
It  is  encapsulatcd,  non-infìltratJng  and  is  so  little  malìgnant  as  almost 
to  require  lo  be  classed  with  benign  tumors.  Loca]  excision  is  suf- 
fìcìent  to  cure  even  when  the  tumor  is  recurrent  after  incomplete 
rcmoval.  Indccd  simple  curctting  if  thorough  will  oftcn  soffice, 
though  il  may  require  to  bc  re;)catcd.  In  curctting,  the  danger  of 
hcmorrhagc  is  grcat  and  warrant»  use  of  the  Esmareh  bandagc  with 
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don  of  the  walls  uf  the  Mvity-     Rccurrencc  has  bccn  ESowB" 
^kteas  12  and  14  ycars  after  locai  operation^  (MUller). 

Thtnerr  rapàdly  growing  round-ccllcd  sarcomata,  wheiht-r  arisìng 
i«MB  Ac  pcno<%(cum  or  endosteum,  are  frìghtfully  malignant  nnd  can 
dr  dall  «ith  succesj'fully  unly  by  ampulattun. 

b  Ae  dìfferfntial  diagnosis  (hi-  X-ray  is  invaluable.    Thr  myetoid 
its  dursctcrizcd  by  haviag  a  diattnct  bony  shcll  and  by  beìng 
1  mlì  booy  irabeculae  and  by  scldom  traversing  the  vpiphyscal 
.  -rnSAe  m.  ibe  softcr  forms  of  sarcoma  tlierc  is  \ess  bony  tis^iuc  in  cheir 
or  tMMt  Mi  ali.    The  outlines  of  cxcavations  in  the  bone,  in- 
aili iMà^  deénitr  and  clear-cul,  are  ragged  and  noi  surroundf^d  by 
:  mctktn  on  ihc  pari  of  the  surtuundin};;  bone. 
m^Èf  ÌB  the  iotrrior  of  the  bone  and  perforatili^  through 
t^«r  trf  the  shaft  Ìnto  the  soft  part»,  whctbcr  bentgn  or 
1(8^11^  ibc  pcrio^tcum  pcrmilting  ncw  bone  to  b«  deposìtcd 
Tttìii  luMlti  in  n  i1m"'"i:  rimuf  buni^bdng  built  up  about  the 
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«f  Ihr  long  bonca— bone  ancurisms— often  with 
[fCMnltjr  sarcomatous,  but  cascs  bave  bccn  observed 
«Mjb  ,..u  cv^Aèw-y^lawfihM»  as  thcir  cause  (le  Dcntu,  Arch.  Gen.  de 

l*^  >v  5<8i'*iv»ns  of  when  and  where  lo  amputate  in  a 

^^  j^j^  tu'jww»*:*)  if*  i-ì-"'-'  ^nrcoma  L>nluib  mucb  respontùbìlity. 

AmiMi^tfc»  ^%»|«ykwe  oitly  whcn  vigoruus  search  has  failcd  to 

4.1.  <*  1^  miKW  In  qucation  and  that  the  tumor  ìs  ìtselE 

n  ^y^È^  >)6a*»A  lunwir.     Severe  anx-mia.  cathcxia  and 

,(,  .^,  ,>^-  «'Avfltctttilraindìcations  in  that  tbey  aremuch 

^.  .  x^MaKution  of  the  tunwr  than  to  the  primuy 


\. 


-r:^  'HW'^sttyt  (he  upper  thìrd  o(  the  fcmur  ihcre  is 
■>■,    .t,«n\l|>oint  o(  avoidancc  of  recurrcntc  Ìd 
^.   'li;-  K-itt*  over  a  high  Ihigh  amputation,  and 
' .   i-rrater  operative  rink. 

■  .'I  ampulation  are  noi  much  better 

tiMTtl  (Utnitcd.  encapsulatcd)  sarcoma 

'.  MiTRconit  will  ugrcc  that  amputatlon 

'v  in  sn  carly  stage  of  the  Iunior  as 

s  lift. 

•Al  ««iwrtu»  o(  the  frmur  treated  by  ampu- 
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tntìon  at  or  below  the  trochanter  collected  by  Butlin,  only  one  was 
perni  anelili)-  cured. 

In  inopcrablc  casca  Colcy's  toxincs  dcscrvc  u  trial.  Colcy  rcports 
a  case  o(  round-celled  periosleal  sarcoma  of  the  femur  vrilh  mcta.'.tascs 
Ircatcd  by  the  mixcd  loxines  of  crysijiclas  and  prodigiosus  whìch  re- 
maincd  well  some  lo'i  years  when  locai  recurrence  was  notìccd.  The 
loxines  were  tried  again  bui  wilh  no  effecl,  the  patìent  finally  succumb- 
ing  to  mt-tastascs  (Tr.  Am.  Surg.  Assn.,  IQ15.  p.  381). 

In  the  lower  extremity  in  view  of  the  wdght-bearing  function,  am- 
putatiun  ìs  much  more  apt  to  bc  requircd  in  the  presencc  of  extensive 
bone  cysts  and  giant-celled  sarcomata  than  in  the  upper  cxtrcmity 
because  of  the  at  times  inevitablc  weakenìnR  by  locai  opcrations  of 
the  uthcrwisi."  eflirienl  bones.  The  ronscrvative  surgean  will  e.xcrcise 
hi3  ingcnuity  in  perforniing  locai  opcrations,  resections  with  not  cjc- 
cessìvc  shortening  or  the  replacemcnt  uf  ihc  rcsectcd  bone  by  suìtable 
bone  gratis  (in  !tcc  tran-spULnlation)  taken  from  the  diaphysìs  of  some 
distant  bone  or  a  freshly  amputat«d  Icg. 

When,  becauRc  of  the  presence  of  metastases  or  from  too  cxtcnsive 
involvement  of  tissues.  the  tumors  are  dclermined  to  be  inopcrablc. 
Ihcir  growth  may  oflen  he  considerably  inhibitud  by  the  use  of  arsenic. 
Manhcimer  (Bdt.  z.  kl.  Chir.  v.  72,  1911,  p.  74)  rcportcd  a  case  of 
spindle-celled  sarcoma  with  myxomalous  portìons  favorably  influcnced 
by  arsenic.  Sce  aUo  Czcrny  and  Coan  ("Munich.  med.  Woch.  v.  58. 
191 1.  p.  S&i). 

Patella. — l'umors  of  the  patella  are  rare  as  are  tumore  of  the 
cpiphyses.  Vanach  (Chir.  Arch.  Vcliamìnova.  v.  26,  Tpio,  p.  iqS) 
(re(.  in  J.  de  Chir.)  repocted  a  case  of  gìant-celled  sarcoma  of  the 
patella.  The  tumor  the  sizc  of  an  ìnfant's  head  in  0.  woman  of  37  was 
succesafully  ejtcìsed  with  the  patelh».  The  tumor  had  appcared  ai 
years  previously  after  a  fall  and  had  ìncreased  verj'  gradualiy  in  size. 
It  had  JK'gun  lo  grow  rapidly  folkmìng  anuther  fall  one  ycar  before  il 
was  scen  by  Vanach,  Vanach  collected  from  the  litcrature  4  benign 
and  16  malignant  tumors  of  the  palella.  Of  the  latter  g  were  centrai 
sarcomata.  3  pcriosteal,  4  giant-cclled,  3  spìndle-ccIlcd  and  3  round- 
celled  sarcomata.  The  four  benign  tumors  were  a  fibroma,  an  osteo- 
chondroma  and  Iwo  rhondromala.  Three  modea  of  operative  treat- 
ment suggcstcd  themselves.  Rcaection  was  rcjccted  as  possibly  applì- 
cable  only  to  cases  uf  malignant  tumor  wliich  had  invadcd  the  k.nee- 
jointandasbringtheninenicient.  Amputatton  wasadvocatedforthead- 
vanced  cases  and  the  operatìon  of  choice  for  most  cascs  wa,<t  cnn«udercd 
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MWfrlÉ*laBBl  sbJation  uf  the  patella  and  tutnor  nrìth  lateral  sature 
e  tqMìr  mì  the  quitdriccps. 

^^•fi*.-Like  the  groin  the  popliteal  spacc  is  ihc  scat  of  a 
$*«*2  x«ne<y  ut  turatm.  bursal  cy«ts,  myxomata,  lymphatJc  tumon, 
MNMiàiMi^  étt^'ùl.  lymphokt  and  othcr  sarcomas.  etc. 

A  higi  fciil  tnojostant  number  of  mucous  bursfc  are  found  in  the 
yHfJUMl  itfioo  commonly  divided  into  tvvo  lateral  groups;  th^e  is 
Mar  in  tbr  Ofutr^  region  of  the  popliteal  space.  Witli  a,  few  cxcep- 
ibDUk  «Kb  caus«lv  attachcd  to  the  bone  io  thb  rcgion  has  a  bursa  be- 
molli ìt«  Umton.  e.|.,  sartorius,  scmìmcmbranosus,  gastrocncmìus 
vM  the  iiuwr  skk  and  btceps.  outer  head  of  gastTocncmius,  popliteus 
-'H  Ihe  L«uler.  bc«ides  a  bursa  bctween  the  inner  head  of  the  gastrocne- 
tutu»  «iid  ibe  winiinembranosus  iind  onv  bctween  lite  pupliteus  and 
lh«'MtviiMl  Utrral  Itgnmcnt  of  the  knee-joint.  Severa!  of  thcse  bursee 
WMuauoivate  with  the  knee-joint  and  do  so  con^derablv  more  fre- 
^ucatL>  in  oidct  !>ubjcct&  than  in  the  young. 

t")'»!»  nuy  devclop  in  any  of  these  burss!  as  a  result  of  recurring 
butiilU.  tTNunutlic  or  olherwisc.     Myxomata  may  also  develop. 

In  Ihc  iH>pli(e4àl  spnce  ancurism  ìs  more  common  than  clsewhcrc, 
mivpt  iu  tbc  chrst,  |K>»»ibly  becausc  of  the  frcqucQt  trauma  of  the 
4(tVt>'  Invìvlcnt  to  complete  flexion  of  the  knee.  Sacculatcd  ancurysm 
ktfiv  WtuU  iXwìl  beat  to  the  MaCas  opcration  of  endo-aneurysmorrhaphy 
vvhUh,  thi^utih  it  i«ldom  accumplJshes  its  design  of  prcser\-ìnK  the 
.\muimll>  Mi  ihe  artery,  successfully  obliterate*  the  aneurìsmal  sac 
wUhuiit  the  K^rat  difiìcuUy  and  the  dangers  of  excisìon.  as  in  the  opera- 
lU'U  l't  Aiityliu».  Hut  bere  also  the  Hunterlan  operation  of  proxJmul 
KUHtUMi  limU  it»  bc»t  sphcre  of  application. 

Tt\»  Kn*«-J«lnt-  The  rcgion  of  the  knee-joint  is  a  common  site 
M  %  VftH«*l>'  uf  tumoni  in  addition  to  those  mentionc^l  as  occurring  in 
tH(t  t^ali'lla  arnt  the  i>i>plitcal  space. 

l<t|WMnnu  Tc|H»rlr<l  as  occurring  in  the  interior  of  joints  are  nearly 
»U  »it  Ihf  kiw  (Wfir,  N.  Y.  M.  Ree,  June  26,  18S6).  They  develop 
tft  tht    '  'Ih  nluria,  ligamentum  mucosum.  etc.     Fibrumata  and 

«aiwkit'O  <  <«  .vlopiit)t  frt>m  the  synovtal  fringes,  as  well  as  Upomata, 
«II*  nHvH  iMnKimuUtP*!.  Any  of  these  tumors  may  give  rise  to  some 
tl(wUlllt>,  UMktitji  iif  Ihr  juint,  swelling  and  pain.  Tuberculosìs  of 
t)t>  '        mnke  tumor4ikc  maa&e»  quitc  without  the  usuai 

«>  '  .1  mbeicwlt»"!*. 

^'•ttomti  «wy  «Hw  (mm  lijtamcnts.  fascias,  periosteum  and  bone. 
Ihi*  Uiwvff  vitti  (d  the  lemur  ami  the  upper  end  of  the  tibia  are  more 
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common  sitcs  for  sarcoma  tban  othcr  parts  of  the  saniv  boncs.  Giant- 
cclled  sarcoma  and  bone  cysts  are  here  parlìcularly  common  ami  present 
an  important  problem  to  the  surgcon  of  rcmoving  the  tumors  without 
destrcying  the  weight-bearing  function  of  the  Hmb,  These  tumors 
being  ol  auch  slight  malignancy  can  often  be  excised  or  scraped  out 
without  cntcring  the  kncc-joint,  iti  which  cvcnt  the  cavity  icft  may  be 
filled  with  Mosetig-Moorhof  paste  and  the  Umb  be  protected  from 
unduc  strain  tìll  the  bone  shall  bave  grown  sufficicntly  lo  pcrrait  of 
weight  hearing  nr  some  osteoplaalic  procedure  be  carried  oul  I  n  parlially 
lill  the  cavity  or  by  free  Lransplantatìon  of  a  piece  of  bone  from  else- 
whcrc  to  furnish  honc-lorming  material. 

Soft  round-ccUcd  aad  mosl  spindlc-celled,  rapidly  growìng  sarco- 
mala,  wht-lhcr  thcy  arise  from  the  marrow  or  the  perìostcum  of  femur 
or  tibia,  requirc  thigh  amputation  which  should  be  performed  as  early 
as  po^ible.  Caution  Ìd  making  the  diagnosi^  and  the  exclusion  of 
syphilis  by  Wassermann  test  and  antisyphilitic  treatment  are  as  advisa- 
blc  hcrc  as  in  the  thigh  (scc  page  457). 

The  queàtion  of  the  advisability  o£  opcnìng  into  such  a  tumor 
and  rcmoving  a  piece  of  it  for  histological  examinatìon  h  a  vcscd  onc. 
'rhcre  is  perhaps  little  objectioo  to  making  such  an  inciston  into  a 
sarcoma  and  amputating  a  few  minute!*  later  but  the  dccision  to  am- 
putate is  a  vcr>'  important  onc  to  be  based  on  the  microscopìcal  cx- 
amination.  of  a  frozen  àcction.  The  histological  piclures  are  not  always 
characterislie  and  mistakcs  may  casily  be  madc  evcQ  by  expcrt  patho- 
logical  anatomi-iU. 

Carcinoma  of  the  towcr  cxtremilies  is  practically  always  of  the 
form  of  squamous-cellfd  epìthclioma.  The  estreme  rarity  of  se- 
baccous  or  sudoriparous  adenomata  in  this  region  naturally  deter- 
mines  the  rarity  of  atlenotarcinoma.  Whilc  the  epilhclìoma  may 
dcvclopat  the  site  of  any  chronicirritation,  il  much  the  most  commonly 
develops  in  a  chronic  ulcer  of  the  Icg,  a  conditìon  dcscribed  by  the 
eldcr  Marjolin  and  sincc  then  ollen  called  MarjoUn's  ulcer.  It  is 
charactcri2cd  by  cxceedingly  slow  growth  and  by  a  red  surfacc  which 
easily  bleed.s  and  which  is  nodular  with  raspberry-ltkc  elevutions. 
It  is  of  an  cxceedingly  low  dcgree  of  malignancy  infUuating  but  slowly 
and  »eldom  forming  melastases,  a  fact  to  which  V'otkman  called 
attention,  and  in  which  respcct  it  is  comparahle  to  rodent  ulcer  of  the 
(«ce.  However,  the  lymph-glands  of  the  groin  are  often  eniarged  as  a 
re&ull  of  infection. 

The  tumor  may  grow  slowly  in  ali  directtons  through  many  ycars, 
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invadìng  ull  the  structures  of  the  Icg,  including  the  bone.  In  onc 
case,  in  whìch  I  was  cnnbled  to  perform  an  amputalton  below  the  knee 
in  a  man  of  71,  the  tumor  had  eratled  completely  throuf[h  both  tibia 
and  fibula  and  the  (oot  bcing  virtually  amputatcd  was  Icft  dangling  by 
a  stri|)  of  liiàue  posteriorly  which  conlained  tlie  blood-vesisels.  No 
mctastascs  wcrc  dclcclablc.  The  man  livcd  thrcc  ycars,  dying  of  an 
inlercurrent  affection  wìth  no  recurrence  of  his  tumor,  although  the 
line  of  amputatìon  was  in  places  wtthin  an  incb  of  ihe  line  of  palpablc 
induration. 

AmputatJon  is  K^nerally  required  in  MarjoUn's  ulccr.  though  in 
bcginning  rascs  luca!  vxcìsion  coverìng  the  dcfccl  wjth  Thicrsch  skin 


Fiti,  J76.  -  Mnijolin'»  dIcct.    Stiu^mouiccllcd  nrdnoma  in  woman  o(  scvcnly'lwa 
Iwhich  (IwdDpcJ  in  xai  vi  nn  alter  of  lilclun^  duralioi).     L>nlli  Irn  HKintllS  aitct  HBiputa-^ 
liop  b«luw  Uie  fcnce  o(  [mliiiODar;^  mcluia&iA. 


grafts  may  be  justiiìed.     fn  the  ani])utatÌon  ìt  is  uften  pos&ible  to 
s.ave  the  kncc-joint  and  a  uacful  length  of  tibia  vven  though  it  ruquirc 
to  Ik-  lovercìl  by  a  long  i>ostcrior  tlop  after  a  Tfiilc's  ur  a  Stcphe 
Smilh's  ampulalion  reverscd.     If  the  flap»  are  scatit.  the  stump  mayl 
be  made  smaller    by  rcmoval  of   the  fibula  and   any  of    the  muscle 
remaining, 

In  the  case  illustraied  by  Fig.  .^76  in  a  woman  of  71.  the  tumor  d« 
vcloped  in  an  ulcer  of  the  leg  which  had  cxìstcìl  isinee  diildhood.     U 
had  of  late  becomc  cxccedingly  painful  by  rea^on  of  invasion  of 
ncr\'cs  of  the  leg  by  the  carcinoma.     There  «a*  a  mass  of  tender^ 
enlarged  glands  in  the  groin  which,  huvvever,  disappearcd  after  ami 
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putation  of  the  teg  below  the  knec.     While  the  patienl  was  relieved  of 

ber  pain  and  rapidly  gained  weight  after  the  amputatìon,  within  foor 

tnonths  she  began  to  sutTer  with  neuralgìc  pain  in 

llie  right  arm  and  succumbcd  to  pulrnonary  mcta- 

slasis  IO  trionlhs  after  the  opcration.     Thtrc  was 

no  locai  or  regional  recurrence.     Metastasi»  had 

most  probably  occurrcd  antcriorly  to  the  timc  of 

the  amputation,  poss-ibly   by  way  of  the  btood- 

vesseU  in  the  bone. 

Rchn  (Bcit.  z.  kl.  Chir.  v.  66,  iQio,  p.  T47)  re- 
port«d  a  case  of  squamou3-ccll«d  carcinoma  wliich 
deveioped  ubout  the  oritice  ol  a  sinus  Icading  frum 
the  bone  cavity  in  a  case  of  chronic  ostecmvelitis 
of  the  tibia  with  sequcstrum. 

Tibia  and  FibuU.--TÌiL*  boncs  of  the  leg  are 
subjcct  to  a  grcal  varicty  of  tumors  much  as  is  the 
femur  and  prcscnt  (cw  special  problcms.  Syphì- 
loma  (Fig.  ,577J  may  closcly  Mmulate  sarcoma. 

Malignimi  tumors  of  the  tibula  are  much  less  common  than  of  the 
tibia,  probably  because  of  ìt<i  \efis,  rieiiree  of  exposure  tu  trauma,  and 


Fic. 
loiua  o: 
spontaDCous 
ture. 


,!j;.  — Syphi 

I    lìbJB    with 
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KlC  sjH.  —  liov  oi  ^i\^■;l■n,  sjaif  caìi-  .i-  thiil  ot  l  ig._  ifio.  IWtunl  sarcuraa.  Railtó- 
pmpfc  o(  fcclian  ol  tìbia  ]-j  cm.  thkk  '-hoMÌnic  tricot  dciuity  of  li»uc  nf  thi-  sktromn  withìti 
the  Donc  .is  gTTiil  >i  ihai  oi  compact  ìiotie  at  l&c  ibalt.  Tumor  gcowin^  ìn  [lOfilltral  spiaca 
ftfUt  pcilL'ciitìon  ol  pctio&tcum  ls  but  liitle  calilfied- 


TUUOKS  Of  TUE  LOWEK  EXTtCEUlTIES 


465 


\V\ien  an  osteoìd  sarcoma  breaks  through  the  periost^um.  it  grows 
much  more  rapidly  and  is  much  Icss  dense  than  wlien  confined  within 
the  bone  (Tig.  375).  The  hardcr  parta  within  the  bone  may  bc  cvea 
more  dense  than  the  surrounding  bone  as  shown  in  Flg.  378,  a  radio* 
graph  of  a  scclion  with  parallel  sides  of  such  an  ostcoid  sarcomi^ 
(Fig.  380).    The  Iunior  in  this  ra^^e  was  sn  malìgnant  that  ìn  ì^mIa 


Pie.  3flo. — (biU-iiìil  Miiuìina  ul  tihÌA  in  I" 
cutQage  ami  iH:rfiiruli.-il  po&tvrior  tuTiiKe  uf  1  il 
powing  Iunior.    lJ«ath  irom  pulmunary  nuliaiiuu. 


l'in  wliiih  iiii\rx^il  thi;  epfphyMsl 
ijiiins  in  the  puplilml  rcgion  &  njttdljF 


of  amputatìon  of  the  ihigh  the  patleot.  a  boy  of   16,  died  vithia 
two  monthà  of  pulmouary  metaslasìs. 

U  the  tumor  bc  limited  to  the  upper  end  of  the  tibia  and  be  of  a 

les-s  malìgnant  varìety,  one  may  be  justified  in  performing  a  Gritti 

amputation  because  of  the  better  funcUonal  rcsults  than  in  highcr 

aiii|>utation. 
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The  Ankle  and  the  Foot. — Adde  from  bursal  cy&ts  and  gunRlia 
the  inost  frequcnt  tumor  of  the  ankle  reKion  is  sarcom;!  (Fig.  ,{Si} 
which  may  arise  in  the  bone,  the  ligaments,  joint  capsule,  tendon 
sheath,  etc. 

Sarcoma  ot  the  joint  capsule  of  the  anklc-joint  is  described  by 
UanaenitlUer  as  observed  in  the  Kultncr  clinic  in  Brrsiau  (Bcit.  z. 
kl.  Chir.  V.  63,  p.  307,  1909).     He  reviews  the  literature  of  joint  cap- 


sule  sarcoma  Khowìnp  lhi>  riirity  nf  ihc  afTection  and  calU  attention  to 
the  gross  rcscnihlantc  of  the  Icsion  lo  lubcrtulosis  from  whith  and 
from  syphilis  it  is  io  bc  diiTcrentialed  by  the  specific  rcactiona  of  those 
diseascs  afttr  Moro,  von  Pìrquet  and  Wassermann.  RudìgtT-Rydigier 
fDeut.  ZtM.-h.  (.  Chir.  Pd.  LXXXIU  indicales  anolher  jioint  of , 
differcntialion  in  that  the  joint  motion  in  capsular  sarcoma  is  but 
little  ìnterfered  with.  but  (ìarré  ha<;  reporteH  a  cate  vrith  limitaiion  of 
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joint    motion    a*   well   as    fever.     Glanflu]».r   swfllings  are  gcncrally 
absent. 

Sarcoma  of  the  icnclon  shcaths  has  been  sludied  hy  Rosenlhal 
(Beit.  z.  kl.  Chir.  v.  44,  p.  577,  1909)  who  galhered  togcther  70  cascs 
from  the  litcraturc  and  rcporlcd  one.  Whilc  it  is  mosl  common  in 
the  flheaths  of  the  tendons  ot  fingers  and  toes.  it  may  occur  ìn  aay 
tendon  shcath  and  ìts  locai  frequency  is  modìfied  by  trauma.  It  is 
of  variable  though  gcnerally  slight  malignancy  for  the  most  part 
rcroaining  locai;  whcn  rccurring.  it  does  so  locally.    On!y  iwo  cascs  nf 


Fic.  382.— Myei»id  SarCoDM  of  os  cakis. 

the  71  died  of  generalization.  DìagnosU  is  difììrult  anrl  apt  to  be 
madc  only  after  removal.  Tbecal  saicoraa  may  be  painful.  es^pecially 
if  subjectcd  to  trauma. 

Sarcoma  rarcly  arises  aa  a  primary  tumor  ìd  tendon  U»sue  and  thcn 
takcs  the  histological  form  of  cpulls  (Fiitsch.  Beit.  z.  klin.  Chir,  Rd. 
LX.  1908,  p.  344)- 

Sarcoma  of  the  tarsal  bones  ìs  not  frcqucntly  met  with  but  does 
occur  and  niost  frequently  in  the  os  calds  (Fig.  382).  It  is  api*  lo 
bc  of  the  myeloid  varicly  which  excavalcs  the  t-nlire  inlcTior  of  the 
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uffected  bone  and  perforates  the  pcrìphcral  tayer  of  compact  bone  onl 
late  in  its  coursc,  Il  proJuces  a  diffuse  bwellìng  of  the  bone  whosc 
periphcral  layer  may  be  indentcd  with  the  fìnger.  Radiographically 
thft  bone  is  scen  to  be  more  or  less  tiniformly  enlarged,  its  usuai  inter- 
nai scuipture  bang  tiestroycd  and  replaced  by  an  irrcgiilar  arrange- 
ment !of  bony  trabeculfe  separating  large  transparcnt  spaccs. 


li 
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Myeloid  sarcoma  nf  a  tarsal  bone  may  be  successfuUy  removed  by 
locai  excision,  the  entire  bone  being  removed.  but  in  the  case  o(  the  os 
calcia  locai  exciston  Icaves  the  foot  vcry  much  maimed. 

Synoviat  cy:?i&  of  tcndon  shcaths  (ganglia)  according  to  Bergermann 
(Bcil.  z.  kl.  Chir.  b.  66,  p.  46S.  1910)  are  nut  hi-rnial  »ac's  but  tliir  res^utt 
of  crdloid  degeneration  of  peritcmiinous  connectivc  tissue  and  Payr 
wouid  have  it  that  trauma  h  not  as  prominent  in  causalion  as  commonly 
believed.  They  may  perhai>s  be  best  Ireated  by  cxcision  but  ordinarily 
sjmple  incbion,  splitting  ihc  sac  with  a  tenotomc  througb  a  puncturc 
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ih  thf  skinandevacuaiing  thecontentstntoihecellular  tissuesby digitai 
presaure,  suffices. 

Exosto^s  may  occur  at  many  points  of  the  skeleton  of  the  foot, 
especially  under  the  ìntltience  of  tmuma  such  as  the  Constant  ìrritatìon 
due  to  the  prc<isurc  of  ill-fìtting  fooLwcar  as  in  tnany  bunìons  atid 
inflamed  bursa?  on  the  instep. 

Bui  there  are  two  exostoses  of  the  os  calds  which  are  typical  and 
are  of  special  interest;  the  onc  at  the  inscrtion  of  the  piantar  fascia  on 
the  anterior  edge  of  the  heel  (Fig.  383),  the  other  under  the  tendo 
Achillis  just  abovc  its  inscrtion.  Whilc  thcsc  cxostoscs  havc  bccn 
thought  to  he  due  to  gonococcal  infection  aa  periostitis  and  bursitis  in 
thiì  rcRÌon  comraonly  are.  flat-foot,  produdng  a  persìslcnl  though  in- 
tfrmitlcnt  and  al)norni;ilIy  severe  traction  of  the  piantar  fascia  on  its 
point  of  attachment,  is  the  princìpal  cause  of  this  spur. 

The  shar]!  point  ot  the  spur  may  so  prìck  the  soft  parls  in  walking 
as  seriously  to  discommode  the  pcreon  so  afHicted.  The  remcHy  con- 
sists  in  cutting  away  the  esostosi^  and  cnough  of  the  ncighboring  part 
of  the  OS  calcls  to  prcvent  iu  reoirrence,  preferably  thruugh  a  lateral 
incision,  but  correction  o!  the  flat-foot.  and  the  fitting  of  propcr  sJioes 
should  not  be  forgolten. 

Bencath  the  nails  of  the  tocs,  more  especially  of  the  grcat  toc,  and 
probably  as  a  result  of  trauma  there  occa&ioiially  develops  an  exostosis 
which  lifts  back  the  nail  and  causcs  disabìlìty  (Rubungual  cxostosis). 
Excision  t-aking  the  dorsum  of  the  ternùnal  phalaox  is  eETective  in  per< 
manently  removing  the  growth.  In  some  cases  it  may  be  veli  to 
remove  the  matrix  lo  prcvent  abnormal  growlh  of  the  naìI. 

Tn  addition  to  the  sbove- de»cribed  simple  exostosìs,  there  occurs 
beneatb  the  nail  a  malignant  tumor,  subungual  angciosarcoma.  It 
appears  as  a  small.  red  tumor  with  smooth  surface  lifting  up  the  nail 
and  unlcss  removed  continues  to  grow  and  tinally  breaks  down  and 
bctomes  infwlcd. 

In  ita  beginning  it  may  be  locally  excìscd  after  removing  the  uail; 
later  it  requires  amputation  of  the  toc. 

Cardnoma  as  wcll  a.=,  sarcoma  of  the  toes  has  been  observed,  havìng 
arìsen  at  the  site  of  an  ingrown  toe  nail. 

Chondroma  also  occa^onally  occurs  on  the  tocs,  as  on  the  fingers, 
and  is  sometimes  multiple. 

A  cumparutively  trivial  tumor  of  the  skin  of  the  sole  which.  however, 

rCBUBcs  a  greal  deal  of  suffcring  is  bcnign  papillotna  or  ordinary  wart. 

It  is  quìte  common  and  is  generally  looked  upon  by  the  patient  and  often 
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by  the  chiropodist  as  a  refractory  corn  and  is  frequently  pared  even  tìU 
it  bleeds  by  whìch  it  is  hoped  to  lessen  the  pain  due  to  pressure  in  walk- 
ing  and  standing.  As  ordinarìly  seen,  it  is  leve!  with  the  skin  surfacc. 
most  of  its  tumor  mass  projecting  inward.  Its  cut  surface  shows  a 
number  of  large  papillse.  It  is  of  ten  multiple.  It  may  best  be  managcd 
by  excision  under  locai  anxsthesia. 

It  is  said  that  on  occasion  squamous-celled  carcinoma  begins  in  such 
papillomata  of  the  sole,  and  that  carcinoma  of  the  sole  is  frequently 
painful. 


SEcrrox  xi 

NON-TRAUM-VriC  AFFECTIONS  OF  THE  LOWER 
EXTREMITIES 

STANLEY  STILLMAN,  M.D,.  F.A.C.S. 


SOFT  PARTS 

Erysipelas  uriginates  lessfrequently  in  thelower  extremity  thanelse- 
where  on  the  iHìrìy  and  its  dJagnosis  and  treatment  are  the  same  aa 
elscwherc. 

Furuncles  are  dimmon  about  Lhc  buttocks  and  outer  side  oftht; 
thigbs  and  legs.  They  are  usually  secondary  to  boils  oa  che  neck.,  htiag 
the  result  oi  uutu-iauculation  by  the  finger  naik  ihruugh  scralching 
after  dret^sing  or  s(]uee7.ing  the  prìmary  boi).  Patients  shouid  never  be 
allowed  to  dress  or  touch  their  own  boil.  though  il  Ì5  very  hard  to  make 
them  keep  their  fin^rs  away  from  ìt.  Furuncles  shnuid  be  incùted  early 
and  dressed  so  that  the  dischargcs  are  promplly  absorbcd  and  not  spread 
over  tiic  odjaccnt  skin,  uml  the  skin  ^hould  ttot  be  maccialed  by  poul- 
tices  or  moist  dres^ngs.  Carbuncics  shouid  be  frcely  and  promptly 
cxdsed  and  lhc  surface  nt  once  skin  grafted.  The  same  treatmenl 
ofien  saves  timi-  «nd  suffcring  in  the  case  of  boils. 
m  Acute  Abscess. — Acute  absccss  may  occur  in  any  part  of  the  lower 
cxtrcmity,  but  occurs  more  frequently  about  the  buttocks,  groin,  pop' 
liteal  space  aod  fcet.  Ischiorcctal  abscess  somctimcs  points  m  the  giù* 
teat  regiun  or  on  the  ìnner  surface  of  the  thigh  ncar  the  perìneum, 
Poph'teal  ahscesii  usually  resuits  from  a  suppurative  adenitis  and  is 
discusscd  under  that  head.  Rarely  il  occurs  as  the  resuU  of  suppura- 
tion  cif  lhc  sac  of  a  papIUeal  aneurism;  any  poptiteal  abscess  may  simu- 
late an  ancurism  as  the  result  of  Iransmittcd  pubation.  As  clsewbcre. 
the  pubations  are  never  expansìle  a&  in  aneurism.  Early  ìncision  of 
popliteal  abscesse»  by  the  Hilton-Roscr  mcthod  is  imperative,  as  otber- 
wise  the  suppuration  may  involve  the  knee  joìnt  or  give  rise  to  an  extcn- 
sive  deep  phiegmun  of  the  thigh  or  leg. 

Acute  abscess  about  the  saphcnous  opcnìng  may  be  due  to  point- 
ing  of  an  abscess  orì^nating  in  the  peUis,  but  in  the  vast  majority  of 

471 


47» 


RKGIONAL  SURCERV 


cascs  )t  is  the  rcsult  of  suppuratlon  of  the  inguinal  or  saphcnous  glands. 
Piantar  abscess  is  rare  as  compared  with  patmar  abscess  and  ìs  always 
of  Iraumatic  origln.  Absccss  due  to  suppuration  of  a  liematoma  is 
common  in  the  \cg  and  thìgh  and  many  absccsscs  of  obscurc  orìgin  are 
due  to  auppuratiou  of  one  of  the  many  bursae  (vùk  Bursse). 

Phlegmons  are  net  uncommon  and  may  bc  vcry  dccp  scatcd. 
A  superfìcìal  phle-gmon  arising  from  suppuration  of  the  prepatellar 
bursa  inay  caiuc  obUteration  of  the  normal  dcpressìonfì  around  the 
knec-joint  and  simulate  a  suppurative  synoviUs.  Suppuration  of 
the  deep  buri^x  may  gìve  rìse  to  deep  phlegmon  of  the  thigli  partlcularly 
along  the  adductor  group  of  musclcs.  A  dangcrous  situation  for 
phlcgmon  i&  the  connectìve-lissue  piane  betw*.-cR  the  deep  and  super- 
ficial  group£  of  sural  musclcs.  The  entire  Icg  becomes  swollen  and 
painful  and  cedematous  but  as  the  pu&  ìs  conlined  by  the  attachment 
of  the  fascia  to  the  tìbia  and  fibula  it  may  extond  from  tlic  popliteal 
spacc  lo  the  anklc  bcforc  cxtcmal  c^'idcncc  of  it5  location  ìs  mani- 
fcst.  The  suppuration  may  involve  the  sural  muscles  and  as  a  result 
of  the  suppurative  myositis  pcrmancnt  contraction  of  thcse  muscles 
may  result. 

Cold  abscess,  orìgìnatini;  in  tubcrculo&ù  of  the  spine  or  sacro- 
ìliac  synchrondrosis,  may  poìnt  in  the  lumbar  rrgion  but  usually  rcachcs 
the  surfacc  at  the  saphenous  opcning,  licing  confincfl  beneitth  the  ilio- 
psoas  fascia  till  !l  rcaches  the  regio»  of  the  tesser  trochanter: 

Cold  abacess  in  the  popliteal  space  originates  from  tubercuiosis 
of  the  popliteal  glands  or  of  the  tibia  or  fibula  and  may  evcn  havc  its 
orìgin  in  the  hip-joint.  Cold  abscesses  of  the  groin  or  popliteal  space 
are  spedally  liable  to  be  mistakcn  for  ancurism  if  the  character  of  the 
pulsation  bc  not  carcfutly  notcd.  The  treatment  ìs  that  of  cold 
abscess  ebewhere,  eìthcr  complete  removal  of  ali  tuberculous  ti&sue, 
moppìng  with  50  per  cent,  iodìne  solution  and  suture,  or  if  this  Ìs  not 
posstble  aspiration  and  injection  of  2  per  cent,  iodine  solution  or  iodo- 
form  fiuspendcd  in  glycerìne  io  per  cent.  Whtn  the  focus  is  inac- 
ccssible  the  grcatcst  care  must  bc  takcn  to  avoid  sccondary  infcction. 

Ulcers.^5imple  idccr  of  the  U-g  occuts  uaually  as  the  result  of  a. 
stight  abrasìon,  which  has  becn  ncglcctcd.  Such  nhrasions  over  the 
tibia  are  very  apt  lo  develop  into  ulcers,  unlet>«  the  Umb  be  put  al  test 
and  kepi  in  a  horì/xintal  pogiiion.  The  dc|>endent  posìtion  of  the 
limb  inlerfcres  with  the  proccss  of  repair  and  the  irrìtstion  of  the 
clotiiing  and  infection  combine  to  stari  an  ulccr.  Thìs  is  parlìcularly 
trae  in  Ìodi\-iduaU  past  middle  lift  and  to  tbesc  the  caution  shoutd  be 
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given  to  give  the  injurcd  limb  rcst  in  bcd.  The  conditions  pi 
posing  to  ulceralion  are  increased  if  the  individuai  is  subjccL  lo  cczt 
of  the  Icg  or  to  varioositics.  The  dìsttnctions  made  bctwecn  the 
varìous  fonns  of  ulcers  of  tfac  leg  are  unnece^&ary.  and  to  some  extcnt 
confusing.  V.-iricose  ulcera  difler  in  no  way  fn)in  other  simple  ulcers, 
exc«pt  that  whilc  Ihc  undcriying  condition  due  to  varicose  veios 
exists,  Uie  ulcer  is  more  di(£cult  to  cure,  and  more  apt  to  rccur  thaa 
whea  ìt  is  not.  CUnically,  wc  may  makc  some  ci».'isificatinn  of  ulcera 
for  purposes  of  Irealmeiit,     In  sudi  classiiication  would  he  includcd. 

Simple  aiute  alcir  which  resulLs  usually  from  ncglect  of  a  slight 
abrasion  and  mild  infection.  With  rest  in  bed.  soothing  loUons, 
prcferably  waxm  borie  acid  solution,  the  rcddcncd  area  surrounding 
the  ulcer  quickly  subsidcs.  pain  ceascs,  and  the  ulcer  rapidly  hcals. 
No  mattcr  what  treatment  ìs  employed  ìt  is  v-ery  apt  to  progress,  and 
may  even  bccome  chronic  if  the  patìcnt  insista  on  walking  around  or 
standing  up. 

Phagedmk  or  infected  ulcer  wluch  progresses  oflcn  with  considerable 
rapidity,  both  pcriphcrally  and  ìn  dcpth.  particularly  if  the  patient  insìsts 
on  kceping  the  upriji^ht  posìtion.  Tlie  dìscbargc  Ìs  gcneraUy  profuse 
And  irritating  to  the  surrounditig  skin,  tvhich  is  tedematou^,  tender  and 
painful.  The  quickcst  and  be«t  treatment  or  antJseptic  procedure  in 
Ibese  casCìi  Ì3  thorough  cautcrization  wilh  the  Paquelin  catitery  under 
nitrous  oxide  anxsthesia,  and  this  may  bave  tobe  repeated,  if  certain 
arcas  cscapc  the  first  application  of  the  caulcry.  If  the  patìcnt  thcn 
be  cooftned  lo  bed  and  the  ulcer  lightly  packcd  with  gauze  or  Uni, 

ted  in  cqual  parts  of  lurpontinc  and  olive  oìl,  the  sloughs  very 
F<|uickly  separate  and  a  healthy  grnnulating  ^urface  appears.  The  next 
step  is  lo  stìmulate  the  gronrth  of  the  granulations  until  thcy  rcach 
the  levcl  of  the  surrounding  integumont.  There  is  a  great  variety  of 
poirders  and  solulions  used  for  thia  purposc.  but  lurpentine,  of  the 
strcngth  mentioned,  is  among  ihc  best.  WTiatcvcr  slimulaUng  ap- 
plication is  employed  no  pressure  should  come  upon  ihe  granulations, 
or  thcìr  growth  will  bc  checked.  When  the  granulations  havc  reached 
the  leve!  of  the  surrounding  integuraent,  epidcrmìzatìon  begins  to 
tate  place  from  the  edges,  but  this  will  be  checked  if  the  granidations 
rìse  abovc  the  Icvel  of  the  surrounding  skin.  If  this  takcs  place  the 
ulcer  becomes  a  proìiferalin^  uìcer  and  the  granulationet  requirt-  repres- 
sion,  so  thutepidermizatiun  may  continue.  These  cxubcrant  granula- 
tion.s,of  course,  constitute  the  proud  flcsh  of  thclaity.  Theymaybe 
kepi  down  by  the  use  of  asiringent  powders  lo  some  extent  or  by  the 
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for  Ihree-quarters  of  an  hour  after  tlii*  grafts  bave  bcen  appUecI,  and 
after  its  removal  to  kecp  ihc  limb  elevateti  until  the  rtsultiog  hypcr- 
aWa  bas  subsìOcd.  The  rcsulting  cìcatrìces  are  much  softer  aod  more 
pliable  and  much  lem  liablc  to  break  dovm  agaiti  than  tbe  surfacc  ob- 
tained  by  epidermization.  If.  for  any  reason,  thìs  procedure  cannot 
bti  employ<Ml.  mu]tÌ]>lL*  deep  ìiicisrtuns  mailc  Lhrougb  the  scar  tissue  will 
pcrmit  granulations  to  sprìng  up  from  the  bottoni  of  the  incisions 
and  these  may  spread  in  time  over  the  intervening  parta  of  the  floor 
of  the  ulccr.  In  other  cascs  the  ulccr  may  be  circumscribcd  by  a 
deep  incision,  but  the  certainty  and  rapidìty  of  the  method  first  de- 
scrìbcd.  makcs  ìt  5«cm  a  waste  of  time  and  labor  to  attcrapt  anythitig 
else.  Where  the  condìtions  arising  from  old  varicose  vcins  of  the 
leg  are  prcsent,  excision  and  *km  grafting  succecds  qukkiy,  but  the 
ulccr  is  vcry  apt  to  rccur,  or  olhcrs  forni,  unlcss  the  tissuctì  cao  be 
restored  praclically  to  norma!  by  proper  treatment  of  the  varicose  vcins. 
The  seme  is  true  whcn  chromc  eczema  exists.  Simple.  chronic 
uleers  occur  almost  always  on  the  luwcr  half  uf  the  leg,  particularly 
over  the  tibia  and  near  the  malleoli.  Ulcers  occurring  ncar  the  knee 
are  always  to  bc  vicwcd  with  suspicion.  as  Ibis  is  the  favorite  location 
of  lyp/iiiitic  tikers.  Theae  are  apt  to  bc  multiple  and  cither  cìrcular 
in  forni  or  if  due  to  the  coalescencc  oi  several  small  ones  to  the  form  of  a 
figure-of-eight  or  a  trefoìt,  eie.  Thcy  may  rcsult  from  the  brcaking 
down  of  gummata.  hence  their  circular  form.  Their  base  is  generally 
covered  with  a  grayish  exudat«r,  looking  iiot  unlike  wet  chamoL^i  Kkin, 
with  few  or  no  granulations.  The  edgcs  are  predpitous,  and  somc- 
whal  undermined.  Whcn  they  havv  healed.  ihere  is  left  the  evidence 
of  their  previous  cxistence  in  the  form  of  more  or  Icss  circular  scars, 
)>ut  the  prescnce  of  such  »cars  should  not  necessartly  learl  to  a  diagnosi» 
of  specific  ulcer.  in  the  case  of  another  ulccr  ìn  the  lower  part  of  the 
Icg,  for  a  simple  chronic  ulcer.  such  as  ha.s  bctii  dest-ribed.  may  occur 
in  sj-philitics,  a.s  wcll  as  in  any  onc  else,  and  heaJ  under  the  same 
treatment,  and  while  the  patìent  may  require  syphilliìc  treatment, 
such  treatment  will  Kave  no  more  effect  on  the  simple  ulcer  on  the 
lower  part  of  the  leg,  than  it  would  in  one  who  does  not  have  syphilis. 
C<dlus. — Callus.  tyloma,  tylosis,  keratoma  occurring  on  the  palms 
of  the  hands  and  sole»  of  the  feet  may  bc  rcgardcd  as  physiotogical. 
Callositics  are  the  rcsult  of  the  naturai  tendency  the  epidermis  of 
these  parts  haj*  lo  become  thicker  as  ncccssity  requircs.  .\ny  regton 
covered  by  skin.  howcver,  if  subjcctcd  to  long-continued  pressure  and 
frictjon,  mav  be  the  siteof  callu».    On  the  soles  of  the  fcet  calkwìties 
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nuy  bc  congenita],  thco  represcndng  anomalks  io  the  devdopmcat 
ot  the  tÌL\a.  II^-pcTÌdrosb  of  the  paini»  and  soles  ts  frequenUy  an 
ezrìlini;  factor  in  tfaetr  production.  CaIIus  od  the  sole  or  paim  may 
hidi!  a  wart  and  be  so  painful  and  rebeUious  to  treatment  as  to  give 
riic  to  suspidon  uf  niiiligaanc>-;  thii  is  the  M)-ca]l«l"ro<Kairn"of  th&j 
dóropodist. 

Callosities  oa  the  feet  are  tisually  situated  oa  the  sole  over  the 
hemds  ai  the  mctatarsal  boncs;  tn  dcformcd  fcet,  they  develop  whereverj 
|>KS«ire  and  friction  are  brougbt  to  bear. 

CaUosilics  are  the  result  of  an  effort  on  the  pait  of  the  slun  to 
protcci  itscH  agaiost  esternai  Initation  and  ìt  ìs  usually  cxcrtcd  in 
rcspooAC  to  friction  or  presiure. 

lliKtologìcally  there  Is  h\'pcrtrophy  and  increase  in  the  den«ty  of  i 
horny  layer.  There  may  be  thickening  of  the  stratum  granulosum.! 
The  mticous  hyer  U.  bowever,  usuaUy  thinncd  and  the  papilbe  flat- 
tcned,  at  the  rei^uU  of  pressure.  The  underl>ing  corìum  may  or  may 
QOt  show  the  changeà  of  ioflammatioii.  Indi^1duaU  who  go  barefoot 
aod  upon  whoM.-  soles  callosities  havc  dc\''clopcd  are  abu  ftequently  ex- 
posed  to  cutft  and  Injuries.  that  may  become  infcclcd.  Such  an  infec- 
tion,  running  ils  coursc  under  the  hcavy  callus.  may  undennioe  it 
exlcnsively  and  itisUtule  a  widcK|)read  phlegmonous  ìnfIa.mmalÌon.j 
l-'venlually.  howevcr.  it  may  beai  wìLhout  causing  any  dcstniction  of 
tiisue  (ir  cvcn  Icavìng  a  srar. 

CallosLtics,  if  causing  no  annoyancc  and  the  result  of  occupation,! 
are  bctter  not  trcated,  because  they  furnish  needcd  protection.  Whm 
painful  or  othcrwise  trouble<wme,  they  shouM  first  bc  soaked  for  half 
an  hour  in  warm  soap  and  water  and  the  surface  then  parcd  off 
ftmoothly.  or  graduatly  dissoivcd  avray  with  liquor  potassie,  after 
which  it  L<>  a  good  pian  to  apply  smtKith  layrr»  of  &ìnc  oxidc  adhesive 
plaster  over  the  surface.  Hydt-  and  Montj^umery  highly  recommend, 
for  the  rcmoval  of  callosities,  soaking  the  part  in  wami  oti,  (oUowed  by 
the  application  during  the  night  of  a  piece  of  soft  flanncl  saturated  with 
oU.  Flcxibli!  collodion  containinj;  30  to  60  gr.  of  salìcylic  acid  to  the 
ouncc  may  ulso  bc  UM:d  to  dissolve  the  callosìty.  The  collodion.is  to 
be  paintcd  oa  each  night  for  four  or  &ve  succesuve  oights,  and  od  che 
fullowinfi^  n!|^ht  ti[Kin  soaktiig  the  foot  in  bui  soap  and  water  for  lialf  an 
hour,  it  wlJI  then  he  found  lliat  the  iHKlden  epilbcHum  nuy  bc  pceli 
off  in  layers.  When  the  callo&ity  hides  a  wart,  after  removal  of 
callo»ity  as  desrribcd  above  the  wart  mu*t  be  either  excìaed.  cauterii 
carcfully  with  nitrìc  acid  or  removcd  by  some  appropriate  mcthod. 
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Caliosiiie-*  on  ihe  bottoni  oi  the  feet  in  patients  who  suflcr  from, 
h>*pcridrosis  are  vcry  intraciablc,  and  are  oltcn  the  cause  oi  greaL  annoy- 
ancc,  makÌQg  walking  a  continuai  source  of  pain,  and  bccausc  of  the 
intractabìLity  of  the  hv-pcridrosis,  thcir  treatment  is  very  unsalisfactory, 
The  treatment  of  hyperidrosis  is  the  first  considcration,  after  which  the 
callositieii  may  be  treatcd  in  the  ordinary  way. 

"The  most  satisfactory  mcthod  oÌ  trcating  such  ftct  is  the  applica- 
tion of  X-rays.  These  should  be  cautiou&ly  applied  from  day  tu  day 
until  the  hj-pcrhidrosis  ctascs.  Usually  ibis  occurs  and  the  callosities 
disappear  wìtJiout  the  production  of  any  X-ray  rcaction"  (Pusey). 

Clavus. — Corns  are  an  anomaly  of  cornifica lion  brought  about  by 
pressure  from  il!-fitting  shoes  or  bools.  They  cons.i^t  of  localized 
thickenings  of  epidcrrnis  over  enlarged  papillx  and  may  occur  on  any 
part  of  the  body  which  is  subject  lo  iaiermillent  pressure,  but  are 
u-iually  found  on  the  fei't  of  those  individuaU  who  bave  wom  high- 
beclcd,  tight  or  pointcd-toed  shoes. 

At  first  the  cnrn  Ì&  unly  a  rallosity  but  soon  hccomes  a  cone-sbaped 
mass,  wilh  ìts  apex  pointing  toward  the  papillary  laycr  ol  the  sltrn.  Two 
Torres  are  at  work  to  bring  about  ibis  ihanK'-'.  l-he  upward  growth  of  the 
cpilhclial  ceils  from  the  papillarv-  layer  and  the  pressure  from  wilhout, 
whifh  holds  thtfstt  cells  down.  'l*hc  com  presse*  down  upon  and  finally 
between  the  papilla»,  forcing  them  aparL  As  thcsc  3>apìllx  are  supplied 
with  highly  sen^live  nerve  endings,  the  pressure  from  the  hard  Kpi- 
tlielial  cone  U  exquiKÌtely  ])aiiiful.  I.on|^  continuance  of  this  pressure 
not  oaly  separates  the  papilla:  but  causcs  thcm  to  atrophy,  as  il  does 
the  conncctive  tissue*  of  the  skin,  tind  nature  to  protect  herself  some- 
tiracs  Hevelops  a  synovial  sac  or  advcntitious  bursa  bcncath  the  corn. 
In  paring  a  corn  which  lies  upon  a  joint.  greal  care  should  bc  cxercbwd 
ìu  ordur  that  a  bursa  which  may  lie  beneatli  it  be  not  infected.  In- 
fection  and  siippuration  may  occur  bcncath  a  corn.  the  pus  bcing  pre- 
vented  from  escaping  by  the  hardened  cutìcle.  It  gives  rise  to  grcat 
tcnsìon,  pain  and  conscqucnt  infiamma tion  of  the  eurroundlng  skin  and 
subcutaneous  tis&ues-     Phlef^mon  and  ukeration  may  rcault. 

Two  varicties  are  dcscribcd,  the  hard  which  occurs  most  frequently 
over  bony  promìncnces  of  the  tool  and  toe&,  and  the  soft  which  occurs  on 
the  lateral  surfaces  of  the  toea.  The  two  areidentical,  exccpt  that  the 
heaped  up  cpithclium  around  the  soft  corn  ìs  maceratcd  and  kcpt  soft 
by  the  moisture  belwcen  the  toes  and  h  whìter  than  the  surrounding 
skin,  wliile  the  conical  plug  h  yellow  and  rather  soft. 

Removal  of  the  hardened  epithelium  with  s^alicylic  acid  paste. 
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salicytic  atid  coUodion,  or  by  parlng,  a*  in  ihe  treatment  of  callosiiici., 
Ì5  first  to  bc  donc  and  thcn  the  conica!  plug  h  to  bc  dissccit-d  wut  with 
a  sharp  puìnted  kiùfe.  Recurrence  can  be  prevenled  by  changing  the 
«hape  of  the  shoc  or  protectìng  the  bony  promincncc  by  a  com  pUstcr. 

In  the  treatment  of  soft  corns  they  should  Uè  allowwl  lo  become  drj- 
and  hard  by  keeping  the  toes  separated  with  cotton  or  Unt  aod  dusting 
tbem  with  oxìde  of  zinc  or  some  othtr  forni  of  astringenl  and  mUdly 
antiseptic  powder,  and  then  trcated  in  the  same  manncr  as  hard  corns. 

The  paring  of  corns  with  a  knifc,  if  the  sufferer  bc  senile  or  the  victim 
of  some  disease,  or  diabetes,  which  Icssens  the  caliber  anil  expanùbilìty 
of  the  blood-vessel,  may  result  in  ìnfective  gangrene  should  the  corìum 
of  the  locbcrtit  intoaml  theknifcnoltlean.  In  the  youngand  healthy, 
crysipcias  or  lymphangitis  ha  ve  rcsultcd  from  this  accidcnt.  Thosc  who 
aresufTenngfromarlerioiM:tero«ìsurdiabetesshould  be  cautioned  agaìnst 
paring  thcir  corns,  as  a  sUght  wound  of  the  corìum  ìnflìcted  in  this  way 
may  result  in  gangrene. 

Ingiowing  toe  luil  usually  occunon  the  great  toe  and  ìs  the 
result  of  tvo  sins.  onc  of  commission  and  one  of  omission — the 
first,  wearing  of  tight  shoes,  the  second  not  beiog  careful  to  cut  the 
nait  straight  across.  If  ìnquiry  bc  madc,  it  wiil  bc  found  that  when 
the  first  pain  waà  experienced  the  tight  shoes  were  not  diacarded,  but 
the  corner  o(  the  nail  was  trimmed  off  along  the  ungual  (old  in  order  to 
relieve  paia.  This  cutting  is  rcprated  and  cach  Urne  ìt  Ì&  donc  the 
(inguai  fold  h  forced  farther  and  farther  over,  until  the  irritation, 
ulceration  and  infection  following  the  pressure  agaìnst  the  nhaip 
nail  resull  in  the  growth  of  exuberanl  granulatìons  and  the  appearancc 
is  as  if  the  nail  had  grovm  inlo  the  flesh.  The  disability  brought  about 
by  it  is  very  considcrahle  and  out  of  ali  pn>i)ortion  to  the  umple 
character  of  the  lesion. 

Palliative  treatment  wìll  bc  sufhcicnl  in  the  mildcr  case*.  £t 
consitits  in  wearing  broad  shocs  which  give  the  toes  ptenty  of  room  and 
pressing  back  the  exuberant  granulations  and  protccting  ihcm  from 
the  sharf)  e<lge  of  the  nail.  This  i^  best  accompli^hcd  by  a  thin  piece 
o(  dry  sea  sponge  gently  crowded  under  the  sharp  edge  of  the  oail 
and  rq)eated  from  tìmc  lo  lime  UH  the  corner  of  the  naìl  ha»  grown 

out  beyond  the  ungual  fold.  Itsconlinued  usciasometìmcsnccessary 
to  prevent  recurrenci-  if  the  naìl  ìs  deformcd.  It  tì  usually  necessary 
to  cocainizc  the  toe  before  the  strtps  of  sponge  can  bc  crowded  under 
the  buried  edge  of  the  nail  the  first  lime.  No  other  material  Ìs  so 
cITicient.    In  the  more  severe  rase»  il  viti  be  necessary  to  remove  half 
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or  the  wholt;  tif  Ihc  nail.  Avulsion  of  half  i>r  ihc  wholc  of  Ihe  nail 
may  be  dooe  by  splittiag  the  nati  loagitudinally  and  tearing  out 
one  or  both  halves  but  is  inefltcient  a»  the  matru  U  not  rcrooved  and 
the  new  nail  gives  à&  much  or  more  troublc  than  the  old. 

The  proper  procedure  is  the  removal  of  the  nail  together  wìth  its 
matru.  Under  general  or  locai  ana.'sthe!aia  and  arttlJcial  iNchiemia  a 
longitudinal  mcision  is  madc  in  the  mid-lincalmostas  far  as  the  joint 
and  to  the  bone;  this  Ì8  joined  by  a  liorizontal  iacision  also  tt>  the  bone 
just  bcyond  the  joint  and  carried  laterally  wcll  to  the  side  of  the  toc. 
The  flap  is  dissected  from  the  nail  and  the  hone  back  of  it  and  held  to 
one  side  by  a  tcnaculum.  the  nail  is  split  longitudinally  and  the  haU 
removcd.  The  matrìx  is  Iht-n  carcfully  rcmovcd  with  the  soft  parls 
Co  the  bone,  especìal  care  being  taken  to  remove  the  portion  in  ihe  deep 
angle  of  the  wound  The  flap  is  then  turned  back  and  hcid  in  place 
by  two  or  three  suture».  Granulatìons  shouid  be  scraped  away  and  a 
dry  dressing  shouid  be  applled  which  shouid  not  be  removcd  till  it  is 
ioose.  The  lied  of  the  nail  hccomes  covercd  wilh  cornified  epìthclium 
and  soon  ccases  to  be  sensitive. 

BONES 

Measurements  of  the  Lower  Extremity, — The  Icnjìth  of  ihe  lower 
cxtremity  is  ik-lcrmincd  usually  by  mcasuring  the  distancc  from  the 
antcrior-Rup^rior  spine  to  the  tip  of  the  internai  malleolus,  and,  whUe 
this  method  is  not  absolutely  cxact,  ìt  is  suHicicntly  so  for  pracUcal 
purpo&es.  and  probably  possesses  as  small  a  margin  of  error  as  any 
other.  In  normal  persons  there  may  be  a  difference  in  lengtb  of  about 
a  centimetcr  in  the  two  cxtremitics. 

Anothcr  mcasuremcnt  often  of  servIce  in  dctcrminiiig  the  presene© 
of  abductioii  or  adductiun  is  the  distante  bclwcen  the  umbilicus  and 
the  internai  malleoli.  If  ahduction  is  prcsent,  thi»  di.stance  will  be 
increased;  if  adduciion,  diminished. 

Kélaton's  line  is  a  line  drawn  from  the  antcrior-superior  spine  to 
the  masi  proniincnt  part  of  the  tubcr  ischii,  and  when  the  hip  is  in 
scmi-fleijion.thelinepasseis  justaboutover  the  top  of  the  greater  fcmoral 
trochantcr.  In  dìtìiocation  of  the  hip  l'gencrally)  or  in  fracturc  or 
bcnding  of  the  femoral  neck,  the  trochantcr  rises  sbove  this  line. 

Bryant's  Iriangle  is  the  trìangle  formed  by  a  perpendicular  down- 
ward  from  thr  antcriopsupcrìor  spine  of  Uic  ìtium.  whilc  the  paticnt 
lics  OD  the  table  (that  h.  the  line  runa  antero-posteriorly),  a  per- 
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pendìcular  from  the  tip  of  Ihe  great  trochanter  to  thìs  line,  and  a  li 
from  the  tip  of  the  trochanter  to  the  anterìor-superìur  spine. 

In  tcsting  for  muscular  atrophy,  the  drcumfcrcncc  is  takcn  of 
thìffhs  and  calves  at  a  gWen  di»tance  irom  the  patella  or  itom 
antvrior-supcrior  spine  of  the  ilìum. 

Periostitis. — Periosliti*  of  the  tibia,  fibula  and  metalarsa]  bone 
particuiarly  the  lìrst  and  ùfth.,  occurs  as  the  rcsult  of  trauma  or  o 
hcmatoj^ciious  tnfectian  n'ìthoul  trauma.    Acute  periostitis  foUowìng' 
itijurìcs  of  Iheàe  exposed  bones  may  aubside  capìdiy,  although  some 
tcndurocss  and  spontancous  paìn  may  persisi  (or  a  long  Urne,  as  well 
as  some  thickenìng.     If  a  hcmatogcnous  infection  of  the  cxtravasatcd 
blood  occurs,  suppuration  usually  resuJts.    In  some  caws.  however, 
larticularly  of  the  femur,  the  virulence  ol  the  organismi  is  verj'  sUgh 
or  the  resistance  of  the  tissues  very  great,  for  active  suppuration  docs 
not  takv  plucc,  but  a  coUection  of  scrou»  tluìd  containing  but  few  organ- 
isms  foUows  and  the  syniptoms  are  mild  in  comparison  to  those  o 
suppurative  periostitis.     Tbis  is  the  forni  known  as  serous  periosliitsj 
Il  may  pursiue  a  very  chronic  foursc  and  be  (ollowed  by  more  or  les; 
supcrlicial  necrosi».     In  some  cases  the  fluid  becomes  eniapsuhitei 
constitutinjj  whai  is  known  ns  u  "  per  io  sitai  ganglion."    Whcther  Un 
synipioms  are  severe  or  mild.  early  frce  incision  tbrougU  the  perio 
teum  givcs  ihe  specdicst  and  most  ccrtain  rclicf. 

Inci-sion  is  sometimcìi  callcd  for  in  cases  of  old  traumatìc  periostitis 
of  the  tibia  in  whicb  suppuration  bas  never  occurrcd.  but  pain  has 
perslstcd  for  many  months  after  the  injur>'.  Longitudinal  incisions. 
onc  or  two  in  numbcr,  àhould  be  niade.  splitiinp;  the  periosteum,  and 
these  should  be  tightiy  packcd.  Chronic  periostitis  from  long-con- 
linucd  irritalion  by  badly  fìtting  footwcar  may  occasion  consìdcrablc 
forroation  of  ncw  bone.  This  is  particuiarly  api  to  occur  at  the  disiai 
cruh  of  the  first  and  fifth  metatarsal  bones,  gives  rise  to  deformity  of 
the  fcet  and  loca  and  lo  much  pain.  A  good  shacmakcr  may  bc  able 
to  rcmcdy  the  cause  and  if  ihis  is  donc  cariy  cnough,  the  dcvclopmenr 
of  Hallux  valgus  and  re:?ulting  exci»ion  of  bone  may  be  prcvcntcd. 

Acute Osteomyetitis.-  According  tostatìsticsgathered  in  theTabìn- 
gen  clinic  more  than  80  per  cent,  of  the  cases  of  Ihis  discase  ocoir  in  Ihc 
long  bones  of  the  lower  extreniity.    The  ca*.es  in  the  tibia  slightly  ex- 

fi  ihosc  in  the  femur.  whilc  thosc  in  the  fibula  amount  only  to  j  per 
it.  of  th&  total.    In  the  femur  the  lower  end  of  the  sbafi  is  the  usuai 
"icat  of  ìnvasion;  in  the  tibia  both  cnds  are  affectcd  about  equaìly.     It 
occurs  most  frequenUy  bctwecn  the  ages  of  6  and  14. 
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The  tUscasc  usually  btgins  vrith  severe  pain  iti  one  end  of  the  fcmocal 

or  tibial  sliaft.     The  pam  increate»  rapidly  and  in  34  liours  may  be 

intense.    The  temperature  is  high,  often  reachìng  104"  or  more.    Lcuco- 

cytosis  is  high.    Palpalion  and  tiipping  reveal  aii  art-a  that  is  extremely 

tender.     In  a  few  dava  the  aCfectcd  region  is  swollcn,  the  skin  ahiny  and 

the  supcrficial  vcins  dilatcd.    The  skin  bccomcs  rcd  only  vrhcn  pus  not 

merely  has  made  its  escapc  from  the  meduIU,  but  has  perforated  the 

pcriosteum  and  is  dose  to  the  sur- 

face.     The  ncighhoring  joint  oflen 

iKcomes    swoUen.    The    (urther 

course  of  such   a  case  with   ìLs 

cloacas     (Fig.    ,^84),    sequeatKm 

and    ìnvolucrum,    is    bcautifully 

dcscrihcd  by  Lexer. 

In  the  moderalely  severe  ca«*5 

the  disease  has  bten  confounded 

raost  frequently  nith  acute  artic- 

ular  rheumatism.    Such  an  crroT 
•  is  eastly  made,  bccautìc  by  a  num- 
0I  patients  the   pain    is    re- 

ferred  to  the  adjoining  arlìcula- 
^tion,  and  becau^  an  cflusion  may 
raJso  appear   later  in   that  joint. 

In  the  diffcrcntial  diagnosis   the 

following   pointà  should    be  con- 

sidered;     in    ostcomyehtis      the 

source  of  infectìon    is  usually  to 

be  found;  thereii  a  high  leucocy- 

losiswith  intrcascof  neutrophiics; 

pressure   reveals   an   area  of  ex- 

quisitc  tendcrness  in  the  bone,  not 

the  joint;  with  care  the  surgeon 

can  move  the  joint  without  siviii^ 


FlC,  384. — I  i-,tt.im,  ilin:.  ui  Lbe  Ubia. 


the  patient  pain.  In  contrast  with  ihis,  in  acute  arlicular  rheuma- 
tism the  swelling  of  the  joint  coincide»  with  the  pain;  no  movemcnt 
of  the  joint  can  be  made  by  the  surgeon  without  great  suiTering;  the 
leucocyto.sis  ì^  insignificant;  the  discase  h  liliely  to  be  poiyarticular. 
In  the  grave  cases  of  osteomyclitis  Uic  scpsis  may  he  so  severe  that 
stupor  appcars  liefore  the  loca)  symptoms  in  the  bone  become  evi- 
dcnt;  then  confusion  with  typhoid  fever  may  occur.     The  onset  ìa 
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sudden  in  th«  bone  jnfection,  graduai  in  ty-phoid.  There  is  llie  leuco-' 
cytosiis  of  osteomyelitis,  the  leucopenia  of  tj-phoid.  Fìnally  in  a 
blood  culture  theie  may  be  found  on  the  one  band  the  typhoid  badilus, 
on  the  othtr.  onc  of  the  pyogcnic  organisins.  Whcn  osteomyeUtia  is 
due  to  theextension  of  infeclion  from  the  perioàleum  inlo  the  mt-dulla 
(most  frcqucQt  in  thctibia)  the  diagnosi^  is  to  be  madc  by  operation 
as  will  be  described  subsrequently. 

In  tiie  niost  grave  cascs  the  disease  quickly  causcs  death  and  the 

diagnosls  is  madc  at  the  nccropsy.    In  the  modcratcly  severe  cases  the 

amount  of  bone  that  dìes  varies  fiom  a  amali  portion  t«  the  wholc 

shaft,  dcpcnding  upon  the  ^^^ult■^cc  oi  the  infeclion  and  the  promptncss 

wilh  which  operative  rclief  Ì9  afTorded.     The  dis- 

^  ability  and  the  deformity  following  a  healcd  os- 

^^^F^^  teomyelitis  varies  with  the  extent  and  the  pt^idon 

I    W  of  the  bone  tcKt.    The  photograph  (Fig.  385)  shows 

^^È    T  wcll  loss  of  bone  and  cunscqucnc  deformity  in  a 

^^H       ■  cuse  wlucb  appeared  rccently  in  the  surgìcal  clinic 

^^M  of  Stanford  Medicai  School.     The  attack  of  ostco- 

^^^A  myelitis  occurrcd  four  ycars  ago,  in  a  boy,  now  14 

^^^^L  ycars  old. 

^^^^^^  Just  a&  àoon  ta  the  diagnosi»  is  madc  the  meduUa 

^^^^^L  '  >hould  be  cxposcd,  for  the  loi^er  the  delay,  the 
^^^^m^  j^rcatcr  the  dvstruction  of  bone.  The  guide  to  the 
inci^on  is  the  area  of  grcatest  tendemess.  The 
pcriosteura  is  split;  an  opening  is  madc  throngh 
the  cortical  Kubstance  with  a  small  irephinv,  or  bctter  with  a  guuge 
and  chiscl,  and  these  latter  Instruments  uscd  to  cnlarge  the  opening 
unti!  sound  mt-dulta  is  rvachcd.  The  free  exposure  of  the  diseascd 
medulla  is  ali  that  is  nceded.  No  curctting  of  it  is  to  bc  donc,  as 
sound  ostcogcnctic  ccllb  would  be  removi-d  with  the  dÌ!^as<-d.  With 
such  free  exposure,  the  pain  lesscns,  the  fe\-er  subsidcs  and  the  patienl 
enters  upon  the  stage  of  wailing  for  the  lime  at  which  it  is  besl  to  re- 
movc  ihe  nccrosed  portion. 

In  a  case  which  prcscnts  great  swclling  and  rtdncss  of  leg  or  thigh, 
cspccially  with  a  history  o!  injury  wilh  abra^oo,  it  may  bc  ìmpossible 
to  delcrminc  whether  the  case  Ì9  primarily  osteomyelitis  with  sccondarj' 
infectìon  of  the  soft  parts.or  adifTuse  phlegmon  with  pos^ìblc  subsequcnt 
infcction  of  the  bone.  An  indsion  should  be  made  down  to  the  pcrio»' 
teum.  If  bare  bone  is  found,  an  opening  should  bc  madc  into  the 
medulla  in  the  manner  already  indlcatcd,  and  if  pus  is  discovered,  thei 
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whole  infectcd  area  o£  metlulla  uncovered.  If  the  cxaminaUon  of  the 
medulliL  is  negative,  the  opening  sliould  be  lighLly  pack  ed  with  iodoform 
gauzo.    Whcn  in  doubt  the  safer  procedure  is  to  expose  the  medulla. 

After  a  period  of  waiting.  duriiig  which  new  bone  (ìnvolucrum)  haa 
been  forming  between  the  periostcum  and  the  dead  bone,  and  Ihc 
demarcation  bctwccn  living  and  dead  bone  becomes  c\idcat,  the  tìmc 
arrives  for  ihe  removal  of  the  dead  portioo.  When  the  sequcslrum  is 
smaLl,  thcrc  is  no  difficulty.  UTicn,  howcvcr,  the  fcmur  is  the  scat  of 
disease  and  a  considerahle  portion  of  the  shaft  is  lost,  the  tìme  to  operate 
is  of  great  importance.  There  is  the  danger  of  a  useless  Umb  through 
toc  carly  an  opcration,  and  a  bone  cavìty  Ihat  will  nevcr  hcal  through 
too  late  a  oae.  In  the  tibia,  wMcL  has  the  support  of  Uie  fibula  during 
the  period  in  whìch  the  new  bone  is  forming,  wc  can  operate  carlicr, 
{rom  three  to  ùx  wcekì*  after  the  acute  symptoms  bave  subsidcd.  The 
incision  through  which  the  medulla  was  opened  is  IcDgthened  and  the 
thiikencd  i)LTÌosteuin  stripped  back  gently  vnth  an  elevatoc.  A  smali 
^questrum  is  easUy  removed  with  gouge  and  forceps.  If  the  entìre 
circumfcrencc  of  shaft  b  necrotic,  pcrpendicular  incisions  in  the  perios- 
tcum will  be  needed  to  permit  its  rcileclìoti.  The  divisìon  is  made  above 
and  below  the  necrotic  st-gmcnt  through  sound  bone  by  means  of  a 
Gigli  Raw.  The  rtrflfcted  periosteum  is  sutured  with  drainage  and  so 
abo  the  remaim'ng  soft  parti.  The  leg  is  placed  in  a  feDe^t^ated  gjpsum 
cast.  The  time  raiuircd  for  regeneration  is  from  two  to  four  monlhs. 
When  the  fcniui  is  the  seat  of  the  di&caae  and  there  b  rcason  to  believe 
that  the  wholc  circumfcrence  of  the  bone  is  iovolvcd,  it  is  advisable  to 
delay  the  romoval  of  the  necrosed  shaft  longer  than  when  the  tibia 
is  involved.  The  new  formed  involucrum  thus  secures  a  rigidity  which 
prevents  deformity  and  shortening.  Rut  tou  long  an  intervat  mu&t  noC 
be  allowcd  to  clapsc  or  the  osteogenctic  power  of  Ihc  inner  laycr  of 
periosteum  bone  will  be  lust  and  we  may  bave  a  discharging  cavìty 
which  cannot  hcal.  With  a  nccdlc  one  can  best  detcrminc  the  rapidity 
and  the  depth  of  the  ossitìcation.  When  this  is  believcd  to  have  ad- 
vanced  enough  to  give  sutTicieut  rigidity,  the  ìncisiun  is  ugain  opened 
widcly,  the  involucrum  chiscUcd  away  sutficicntly  to  expose  the  sequcs- 
trum  vrhich  is  tbca  removed.  After  removal  o(  the  sequeatrum  it  is 
imperative  that  ali  ovcrhanging  cdges  of  the  defect  be  remuvcd  so  that 
the  sides  and  edgcs  of  the  cavìty  siepe  toward  the  bottom.  If  il  h 
possible  to  accomplish  this,  the  ca\ily  will  hll  up  «ith  granulaiions  and 
no  portion  of  it  will  he  cunverted  into  a  pocket  by  the  closing  in  of  granu- 
tations  over  it.    In  the  shaft  of  the  tìbia  the  rcsulting  trough  will  gcad- 
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Udlly  bc  covcrcd  with  cpìthelium,  cxlcatUng  from  the  skin  cdgcs,  or  the 
pToccM  mny  be  hastencd  by  covering  the  surface  wìlh  Thiersch  grafts 
at  the  timo  of  opcratìon  or  later,  when  the  surface  is  covcrcd  wiLh 
i»mnulation«.    It  may  be  treated  after  the  mcthod  of  Ncubcr  dcscrìbcd 

If  the  patient  bc  weak  sud  anatmic  from  long-coatinued  suppura lion 
and  oftvn  (cvct  from  ina<lcquatc  diainage,  it  may  be  hcRt  lo  stop  v<rith  the 
removal  of  the  sequestrum  and  complete  the  operatìon  at  a  later  pcnod. 
Itìi  nolneccMary  lo  curette  the  granula  liun>underlyingthe5equestrum; 
tltig  U  a»  dungtruus  as  to  curette  the  wall  of  a  pyogcnic  absccas.  In  most 
COMA  scqucalrolumy  »huutd  be  done  under  arlifiual  anjemìa. 

](  the  cAvity  be  ìit  the  head  of  the  tibia  or  the  ion-er  cxtrcmity  of  the 
(enuir,  ur  in  an  involucrum  formed  around  the  shaft  of  the  femur,  other 
mcasures  may  bc  nceded,  and  ihese,  moreover,  are  likely  to  fail.  They 
bave  aa  their  basis  the  intradiictJon  of  a  sub<>lance  into  the  cavity  «iiich 
will  becomc  orf:aruz«d  or  forni  a  medium  tnto  which  ti.ss.ue  will  grow. 
Ak  a  prcliminar)-  to  ibis  the  cuvity  must  bc  most  accuratcly  dcansed  and 
rendcred  aftcìJtic.'  It  i-i  because  of  the  estreme  diflìculty  in  s«curiog 
thb  asepsi*  thai  thcse  raethods  fail.  The  mcthods  by  which  it  is 
AlU-mptcd  t(i  secure  asepsis  are:  first  after  thorough  curetmenl.  mop- 
ping  the  aurfacc  with  pure  carbolic  acid  foUowed  after  a  minute  or  two 
by  ftlcohol;  second,  by  mdpping  tlic  surface  with  spongcs  dipped  in 
boiling  water;  third,  by  nioppìng  the  surface  ■with  lincture  of  iodine; 
fourth,  by  drying  the  cavily  with  hot  air  (Siliermarck).  This  lalter 
method  can  Iw  accomplishcd  by  a  hot  air  blast,  or  by  use  of  a  paquelin 
cautcry,  and  givcsaaencouragingnumberof  successcs,  After  prepara- 
tlon  itf  the  cavily  one  of  the  following  methods  of  fdling  the  defeci  may 
be  cmployed. 

Sched('s  Method. — The  cavily  is  allowed  to  fdl  with  blood  after  the 
likin  has  bccn  suturcd  over  it;  no  drain  is  to  bc  used,  t)ut  a  spacc  is  left 
between  sulures  for  the  escape  of  excess  of  blood.  which  is  absorbcd  by 
an  abumlant  sterile  dres&ing,  left  in  place  until  the  inciùon  has  healed. 
'l'hc  blood  is  supposed  to  coagulate  and  subn-qui-nlJy  becomc  organizcd 
aod  atlord  a  framewurk  for  devclopment  of  granulation  iLsaue,  and 
ultimatcly  scar  tissue,  i.e. ,  bone.  The clot  usually  suppuratcs  or  liquefies 
and  in  eilhcr  event  tlic  healed  Ìnci»!on  reopen?  and  the  attempi  faiU. 

Xeuber's  Melhod. — The  edges  of  the  defect  are  bevcle<l  as  much  as 
poMfblc,  and  ihcn  flaps  of  skin  are  slid  into  the  dcfcct  from  each  side 
and  held  In  place  by  nails  or  by  silkworni-gut  inversion  suturcs.  The 
flaps  are  to  bc  frccly  scparatcd  (rora  tbcdeep  fasda  and  slidìng  permittcd 
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'by  two  long  indsions  parallel  to  the  wig^s  and  2  or  3  in.  Irom  them.    In 
some  cascs  a  pcdunculutcd  flap  may  bc  cmploycd. 

Senn's  Afclhod.—AttcT  preparation  the  cavìty  is  dustcd  »ith  iodo- 
form  and  filled  with  iodoformizcd,  dccslcificd  bone  chips  over  vMch 
the  skin  h  sutured.  Others  use  fresTi  bone  chips  or  larger  inserì».  The 
procedure  gcnerally  fails  from  inability  lo  secure  perfect  asepsis  and 
the  samc  Is  iruc  of  most  of  the  othcr  matcrials  used.  such  as  formalin 
gelatin  (Schldch).  plaàter  of  Paris,  araalgam,  bismulh  paste  (Beck). 
boiling  oil  and  sterile  water,  The  least  unsuccc:>sful  b  the  "bone  wax" 
of  Mosctig-Moorhof.  ThiH  is  a  inixturt-  of  iodoform  óo  part»,  spermaceti 
40  parti  and  oil  of  sesame  40  parts,  graduali/  heated  lo  2ia°F.  and 
allowed  to  cool,  whercu[Km  the  misture  bccoracs  solid.  For  use  it 
shouid  be  meltcd  at  a  ttruperature  o(  about  i20*F.  and  poured  into 
the  previously  prcpared  bone  cavtty,  stirring  it  while  pouring.  It 
fills  in  the  intcìsticcs  of  the  defcct  and  soiidiàes  almost  inunediately. 
This  material  has  becn  known  tu  kt;ep  ita  place  and  serve  ìts  purpose 
cvcn  whcn  the  soft  parts  could  not  bc  complctcly  sutured  over  il. 

Chronic  Suppurative  Osteomyelitis. — The  chronic  suppurative 
process  coiisequeni  upon  an  acule  osteomyelitis  with  necrosi  >s  Imt  a 
scqucl  of  the  acute  affccUon,  and  has  bccn  considcrcd  under  that  head. 
There  are  several  forms  of  chronic,  non-syphilitic,  non-tuberculousostco- 
myelitis,  some  of  which  are  mildly  suppurative,  and  some  not  suppura* 
live  at  ali.  If  there  be  an  acute  stage  it  is  very  miid  and  transicnt  and 
often  ujirecognized.  The  symptoin.i  are  those  that  are  aiso  observcd 
in  some  cascs  of  acute  osteomyelitis  that  bave  hnally  healcd  after 
scquesuotomy,  namely,  thickcning  of  the  bone,  and  coniinuous  or  in- 
termttting  pain  of  a  mild  character,  nithout  fcvcr,  pcrsisting  for  ycars. 
There  is  often  one  or  more  small  sequestra  at  the  bottom  of  the  trouble, 
unaccompanìed  by  suppuration.  Somctimcs  there  are  small  abscesses 
which  show  no  dìsposìtion  to  enlarge  or  to  pive  rise  ta  fever.  More 
often  there  is  only  the  great  lliickeniiig  and  liardening  described  by 
Carré  as  sclerolising  osttomytUHs.  The  mcduUa  is  gradually  encroached 
upon  and  the  canal  almostobliterated.  In  some  case»,  perhapsafleran 
injury,  perhaps  wilhout,  a  small  absccss  may  lorm  and  possibly  a  small 
sequestrum  bc  dLscharged. 

The  principal  complaint  is  that  of  pain,  described  as  of  a  dull  aching 
character  in  the  bone,  ceasing  at  lìmcs  for  pcrhaps  a  year  or  more  and 
ihcn  rccurring  with  more  or  Icss  sevcrity  over  a  perìod  of  many  ytars. 
Temporary  relief  is  sometimes  afforded  by  spUlting  the  i>eriostcum  or 
by  removing  a  ponion  of  the  ihickcned  bone,  but  complete  relief  can 
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be  afforded  only  by  subperiosteal  resection  of  the  whole  affected  por- 
lioa  of  the  bone  and  repladng  ìt  by  an  instrt,  over  wlùdi  the  periosieum 
Is  suturcd,or  by  rcmoWag  wìth  a  chìsd  ali  but  u  skndcr  strip  of  bone, 
suUìdent  to  permit  of  handlìng  the  lìmb  and  to  prevent  shortening. 
In  cithcr  case  the  bone  will  bc  rcgcncratcd  in  freni  four  to  sìx  rnonths. 

Brodie's  abstess  is  a  fhronic  absctss  developing  in  the  head  of  the 
tibia  or  lower  end  of  the  femur  from  spore»  of  staphylococd  left  behind 
after  rccovcr>'  from  an  acute  osteomyclitis.  Thcsc  may  have  bccn 
latent  for  many  ycars  before  gi^'ing  rìse  to  the  abscess  which  h  essen- 
tially  chronic  and  ìs  accompanìcd  by  enlargvmcnt  of  the  bone  and 
sclerosis  in  its  vidnity.  The  abscess  finally  perforates  the  bone,  either 
beneatli  tJie  pcriosteum  or  into  the  neifibburing  joini.  The  cavity  left 
after  its  cvacuation  should  bc  trcatcd  acrording  lo  une  of  the  methods 
de&cribeil  under  acute  osteomyelitis.  The  above  conditions  may  be 
somedmcs  difficult  to  diffcrcatìatc  from  sypKilis,  tuberculosis,  sarcoma 
and  bone  cyst  without  exploratory  indsion  and  microscopie  examina- 
tion  (vide'LexQT). 

The  manifesta tions.  in  the  bones  of  the  lower  vxtremity,  of  ceriain 
constitutional  diseases  are  marked.  The  bowlcgs  and  knock  knees 
of  rickcts  are  wcll  known.  In  "ojlcotnalacia"  and  "  osleopsatkyrosis 
idtopalkica,"  the  thigh  and  leg  boaes  sufTer  frcqucnt  fracture.  In 
Paget's  deforming  osteomyclitis,  the  tibi»  and  fcmora  are  thickened 
and  bowed.  In  ehrotidrodysirophia  fctlaìis.  the  Icgs  are  short  and 
stubby  and  tlie  bone  are  short  and  thtck. 

Spurs  and  exostoscs  are  somctimcs  forméd  on  the  under-surface 
of  the  calcancus,  givìng  rise  to  a  condition  known  as  "painful  hccl." 
Pure  culturcs  of  gunucocd  havc  bccn  recovered  from  casus  of  thìs  kind, 
but  in  some  instances  the  afTection  icems  lo  bc  causcd  by  strain  upon 
the  piantar  fasda  in  fiat  fcet,  and  yìelds  to  appropriate  treatment  along 
thìs  line. 

Osgood's  Dìsease,  Scblatter's  Disease. — Osgood  (Lcsions  of  the 
Tibial  Tuberdc  Developing  during  Adolesccnce,  Boston  Med.  and 
Surg.  Journ.,  igo^)  has  described  a  pcculìar  condition  of  the  front  of 
the  head  of  the  tìbia,  found  occasionally  in  adolescenti.  He  ascrìbcs 
it  to  a  pania!  avulsion  of  the  tibial  tuberdc.  It  is  characterìzed  by 
pain  and  slìght  swelling  over  the  tibial  tuberdc.  and  is  diagnoscd  by 
the  symptoms  and  by  the  X-ray. 

Treatment  by  crisscross  strapping  will  usually  be  found  efficacious. 
Sdilattcr  and  Jacobsthal  cali  atlention  lo  the  faci  that  the  symptoms 
dlsappear  uith  the  ossification  of  the  cpìphysis  in  this  sìtuatìon. 
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Acute  Infectire  Synovitìs  and  Arlhritis,^The  tcrm  "synovids" 

is  used  to  denotc  a  ptimary  inflammation  vi  the  synovìal  mem- 
brane, the  ligameaU  and  olher  structures  of  the  joint  bcing  but 
little  affccled.  Tf  the  inflammatory  proccss  advanccs  so  that  other 
structuresof  the  joint  (e.g..  curtilagcs.  bone  and  ligamcnLs)  are  involved, 
the  condition  ia  known  as  "arthrilia."  Thcsc  t«rms  are  oftcn  uscd 
synonymously.  Whilc  the  term  "syno\-itÌs"  U  used  to  denote  an  in- 
flammation wluch  is  supposed  not  to  bave  cxtendcd  bcyond  the  lìmits 
of  ihc  syDovial  membrane,  the  employment  of  the  term  h  not  strictly 
correct  for  there  is  no  way  o(  telling,  in  many  cases,  whether  or  not  the 
inflammatory  process  has  rcmained  confincd  to  the  synovia,  and  a 
synovi  Us  is  cjìscntially  an  arthritìs.  YeL  clirùcaìly  the  term  "  synoviUs" 
bas  ìts  use,  for  ìf  the  synoNna  bear  the  brunt  of  the  ìnfection  and  the 
other  structures  of  the  joint  «re  but  little  afiected,  good  functional 
resulu  may  foUow,  whcrcas  ìnvolvcmcnt  of  the  bone  ends,  crosion  of 
the  cartilages  and  the  formation  of  adhe&ìons  serìously  impair  func- 
tion  or  result  in  complete  ankylosis. 

The  Bip-J&int.^A  largv  numbcr  of  cascs  of  piimary  synovitìs  of 
the  hip  accompany  or  follow  the  varìous  ìnfectious  dÌ5eases,<.j.,  acute 
rheumatic  fcvcc,  gonorrhcea,  typhoìd  fevcr,  pncumunia,  scarlct  fever, 
measles,  etc.  That  the  condition  ìs  produced  by  the  specìfic  organ- 
isnis  of  some  o[  ihese  diseases,  has  been  demonstrated  by  the  recovery 
trom  the  joint  cffusion  of  the  diplococcus  rbcumaiìcus.  gonococcua, 
t)'phoid  badllus,  pncumococcus  and  certaìn  strùns  of  streptococcus  in 
pure  tullurc.  In  some  cascs,  e.g.,  gonorrhoea,  where  the  cfiu^on  ha9| 
bcen  sterile,  the  spccific  organisms  bave  bccn  found  in  the  sjiiovial 
tissue.  l'he  specitic  organisms  of  the  acute  ìnfectious  diseases  appar- 
ently  produce  the  milder  gradcs  of  inflammation.  In  the  more  severe 
suppurative  types.  the  streptococcus  or  staphylococcus  is  found  alone  or 
togcther  wilh  Olher  organisms.  The  cffuslon  in  cascs  of  infecUve 
syiumlis  is  rarcly  purcly  scrous,  the  lcucoc\'te»  being  increascd  so  as 
to  render  the  fluid  opalescent  or  cloudy.  The  synovitis  may  be  of 
the  serous,  sero-ùbrinous  or  mild  suppurative  types.  The  synovia 
is  h>'pcra:niic.  thickcncd  and  spongy.  In  the  scrous  t>'pc  the  exuda- 
tioQ  of  fluid  into  the  joint  predominates  and  may  bc  quite  marked 
(gonorrhoea,  typhoid  (evcr).  The  fluid  may  be  completcly  absorbcd 
and  the  joint  returned  to  its  iiormal  cuuditìon.  In  the  hip-joint  ex- 
tcnsivc  eflusion  often  causes  spoataneous  backward  di^location.  The 
cause  of  thi»  is  apparently  to  be  found  in  the  distention  of  the  cap* 
sule,  which,  becausc  of  the  tense  Y  Ugament  antcriorly,  bccomes  most 
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markcd  postcriorly  (typhoid  fc^cr).  The  cflfusion  may  pcrsbt  and 
chronic  serous  synovìtis  resulta.  If,  however,  ihere  is  but  little  fluid 
poured  out  into  the  joint  caviiy,  but  chicfly  an  iniìliration  of  the 
synovia,  with  a  sero-fibrinous  exudate  (gonorrha*a,  adhesive  forni), 
shiinkage  of  the  capsule  takes  place  and  sliffness  or  atikylosisof  the 
joinl  rt'sults.  In  some  o£  the  infcctious  discascs  (scarlet  lever, 
measles,  etc.)  a  punilent  infiltration  of  the  synovial  nicnibranc  may 
occur  in  the  hip-juint,  but  the  inJlammation  oftcn  runs  a  mild  cours« 
and  rcmains  confincd  to  the  synovia.  Whcn  this  occurs,  sbrinkagc  of 
the  capsule  with  consequent  futictional  disturbanccs  rarely  resultSi 
providcd  early  incision  and  drainugc  are  carried  out.  If  the  organisms 
are  of  a  higher  degrcc  of  virulcncc,  cspccially  if  the  acute  synovitis  is 
due  to  the  ordinary  pyogeiiic  cocci,  the  inflammation  may  spread 
rapidly  to  the  bone  marrow  and  give  rise  to  an  acute  arthrìtìs.  On 
the  other  band,  the  inflammation  may  begiti  in  the  bone  marrow  and 
sprcad  to  the  synovia.  .\cule  osleumyelilis  of  the  upper  end  of  the 
shaft  of  the  fcmur  is  usually  EoUowcd  by  acute  arthrìtìs  of  the  hip- 
joint.  This  i*  favored  by  the  fact  that  the  epiphyseal  cartilage  is 
intracapsular.  Without  early  and  efficient  surgica!  intcrfcrcncc  the 
cartilages  are  dcAtroyed,  the  capsule  becomcs  softcned  and  ruptures 
and  pus  niay  makc  its  way  bclwecn  the  muscles  along  the  fasciai  planes 
or  rome  lo  the  surfacc  at  any  of  the  locaUtlc*  for  hÌp-joint  abscesses. 
If  the  palient  survives,  tfic  head  of  the  feraur  may  be  detadicd  and  Uè 
frec  in  the  disorganizcd  articular  cavily. 

Sympioms. — At  the  height  of  one  of  the  infcctious  diseases  or  dur- 
ing  convaicsccncc.  inflammation  of  the  hip-joint  may  occur.  In  many 
cases  the  affection  of  this  joint  is  preceded  by  temporary  attacks  of 
paiti  in  other  joints.  occasionally  with  a  rise  of  temperature.  The  joint 
becomcs  painful  and  swclls.  SwTlling  is  due  lo  the  rfluMon.  and  this 
may  he  slight  or  marked.  With  a  Urge  «ffusion  spuntaneous  di»- 
locaiion  may  occur. 

Fluctualion  is  difficult  to  clicit  in  the  hip-joint  and  only  cxcep- 
tionaliy  is  it  obtained  over  the  anterior  surface  of  tlie  joint.  Ex- 
aminatìon  rcvcais  a  little  fullness  and  tcndcrnr^s  in  the  glutcol  rcgion 
or  in  the  upper  and  outer  part  of  Scarpa's  tciaogle.  Heat  is  prcaent 
in  varying  degrces;  the  skin  may  or  may  not  he  reddcncd. 

A  charactcHstic  fcature  is  the  atlìtude  of  the  limb.     This  i»  maìn- 
tained  hy  muscular  spasm  in  the  positìon  which  gives  the  grcatcst, 
case;  the  thigh  is  tlcxed  and  adducied  (flexion  abduction  and  evcrsion 
,thc  position  givcn  by  some).    Limitation  of  movement  is  cqually 
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marked.  The  consti! iilional  symptoms  may  be  slight  or  are  those  of 
the  primary  disease.  Wheu  an  acute  suppurative  synovilia  or  arlhritis 
dcYclops,  the  symptoms  as  a  rulc  bt-comc  more  maikcd. 

Pain  and  swelling  increate;  redne^s  of  tlie  skin  becomes  evident; 
the  temperature  gcncrally  riecs.  The  fevcr  is  usually  ushercd  in  by 
rigors.  is  of  the  septic  type,  and  prostration  U  marked.  Leucocytosis 
ìs  present  and  usually  high.  Anemia  develops  rapidly.  Aspiration 
reveals  a  punilcnt  cxudatc.  Whcn  arlhritis  ilevclops  as  the  retsult 
of  osteomyelìtis,  th«  onset  is  usually  sudden.  Children  or  young  adulte, 
appatenlly  In  good  ht-allh  are  suddealy  aflected  wilh  high  fever, 
often  accompanicd  with  chillR.  Motion  in  the  hip-joìnt  is  lost.  The 
patient  complains  of  intense  pain  in  the  hip  or  pain  may  be  referred  Lo , 
the  kncx-,  as  in  lubonulous  discrase  «f  the  hip-jniiit.  rain  Ì5  increased' 
by  pressure  over  the  trodiantcr  or  upon  the  sole  of  the  foot.  The 
slìghtest  movement  cause»  severe  pain.  The  ioinl  h  llxed  by  muscular 
spasm.  An  ccdcmatous  and  bogg)-  swclling  soon  appears  at  the  hip 
especially  in  the  gluteal  region.  The  thìgh  becomes  swollen  and  the 
symptoms  o(  sepsis  appear  early.  ExcepUonally,  pain  is  slight.  The 
pnticnt  is  first  noticcd  to  limp  and  this  intrcases  gradually,  the  scvcrcr 
symptoms  not  appearìug  for  scveral  vreeks. 

Diagnosi^. — The  diagnosis  of  special  (orms  of  infcctive  synovitis 
and  arthrilis  will  be  given  under  that  hcading. 

Io  acute  arthrilis  of  the  hip-joint  following  osteomyelìtis,  tuber- 
culous  disease  of  the  joint  must  bc  dilTerentiatcd.  If  the  onscl  be 
acute  there  is  usually  no  difficulty,  but  ìS  subacute  Ihc  diagnosis  is 
mote  dìlbcutt.  SiJontancous  dislocation,  the  coexislence  of  ostco- 
mycliLis  in  other  parts  of  tlic  body,  bacteriological  cxamination,  and 
the  X-ray  ore  valuable  aids  to  diagnosis. 

Prognosis.—'Vhh  depcnds  cs.scnlially  upon  the  nature  and  severity 
of  the  aficction,  and  upon  the  treatment.  In  ihc  mildcr  forms  ofj 
acute  serous  synovitis  following  ihe  acute  infeclìous  diseases,  the 
prognosis  is  good  as  a  mie,  but  if  the  cffusìon  bc  conùdcrahlc,  the 
capsule  and  ligaments  may  be  stretched,  and  a  v,'en.k  and  irritable 
joint  is  likcly  to  rcmain.  The  tendcncy  of  gonorrhrcal  involvcment 
of  the  hip  to  librous  ankytosis  h  marked.  In  the  purulent  fonns'of 
synovitis,  a  certain  amount  of  stiflness  generally  foUows,  but  proper 
treatment  will  often  rcstore  the  normal  fimction,  especially  in  the 
.case  of  children. 

Suppurative  arthrìtis  of  the  hip  is  always  a  scrìous  affection.     If 
"the  pfllient  survive  the  acute  stage,  exhaustion,  scpticaimia  or  pywmia 
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^M|^  %||h»  4MÌ  SIMtt  dcath  and  evcQ  if  the  infìaniniatioa  ts  con- 
^rtfc^^**N  *>»^  tAdent  treatment,  pcrmanent  changes  left  in  the 
jv-  -4UÙ  fuDction. 

C^MHUt  U  13  n&rntial  tr>  ascerUiìii  the  exdtin|i;  cause,  as  the 
Mlf^%  «1 1lt0  amttncnt  nill  depcnd  upon  the  diagnosis.  For  ìn- 
t^M^y.  OH  •y'^Mr  rhmmatic  fcver,  the  joint  affeclìon  icsponds  rcadily 
%»  ^  vi   thtr  Milicylatcs.     In  gonorrhflcal  art-hritis,  attention 

^^  ■.^-t<^1   to  the  causai  lesion  in   the  genito-urìnarj'  tract. 

^iMtll.-  t^  niilder  cascs  fscruus  or  sera-librinous  synoWtis),  com- 

utMv  l»MllriiHllMthn  by  a  plast«r-o(-Paris  spica  shouid  he  securcd. 
tt^M  ìkin  h  confùdcrahlt:  cxudutc  prescat,  aspiration  ì$  olìcn  brne- 
ttnfìtit  l\  trttfvr»  thr  paìn  and  ri-movcs  the  pressure  on  the  inflamed 
iHMMlfrr  tv\t1^n.^oQ  by  weight  to  keep  the  articular  surfaces  from 
Bii¥«trit»tt  4^ÌK«i  (^nc  anolhcr  ts  de&ìrable,  but  ihc  weight  shouM  not  be 
ifiv  kiMVy%  *l*p  the  inflamed  and  sodrncd  caiwule  and  liganients  may 
Ik  Mtttclwtl.  Fixation  is  continucd  unti!  tbc  sìgas  of  acute  ìiiilamma- 
^Imm  Imw  >ubaiUed.  When  locai  hcat  aad  tendemcss  havc  subsided 
WMI  tl»r  «\mlatc  bcgins  to  be  absorbzd,  massagc,  compresàion  by  clastic 
^HfcAftr'  And  l'areful  pafisive  molion  wilì  hiisten  absorption.  Wbcn  tlie 
«IIimIiw  hAs  dì^ppcarcd,  restricted  but  gradually  increasing  use  of  the 
i<4\«lf\~t«d  joìnl  is  permitted;  but  only  after  the  syDovia  has  apparently 
tvtMHMNl  t»»  ìls  normal  condilion,  ami  the  ust:  of  the  joint  is  not  accom- 
)WM\U\t  ihu  (ulloiivx'd  by  any  seriousdegrec  of  paìn,  Ls  unreslticied  motion 
*\hfwvil'  Trolongcd  fixation  favors  mu&cular  atrophy,  and  rendcrs  the 
k«tltl  irctX  ami  ìrritablc.  If  there  is  any  doubt  concerning  the  chatac- 
(M  wi  itic  exudale,  an  exploring  needie  should  bc  used.  If  a  purulent 
•tvhUte  i»  present,  free  ÌncÌMon,  irrìgatìon  of  ihc  joint  with  normal 
uUlnr  and  the  establishment  of  thorough  drainage  are  essenital. 

The  joint  should  be  immobilizcd  in  the  po»ilion  which  will  give  the 
bmt  luiulional  results should  ankylosis  occur,  that  is,  slightiy  abductcd 
KBdcxtemIed;  adduction  and  0exion should  beavoidedas  favoringspon- 
UQf^tus  dislocation.  Drainage  of  the  joint  should  h-  discontinued  as 
♦oon  **  safcty  pormi  ts,  and  gcntlc  pas-Jvc  movcments.  massagc  and  bak- 
InR  (Oiould  b*-*  begun  as  siwn  as  the  acute  symplomà  bave  subsided. 
I(  locai  und  general  gymptoms  continue  and  the  dcslruction  of  the 
rartJlage»  betomw  more  exlonsivc,  rcscction  of  the  joint  is  indicated  and 
may  l>c  the  only  effettive  surgical  procedure. 

If  tìbrous  adhesions  havc  formed,  a  careful  attempi  should  be  made 
tD  break  thesc  under  general  anscsthcsia  and  to  mobilize  the  joint. 
After  brcaking  up  adhesions,  the  exlremily  should  bc  immobilized  in 
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ic  coTrcct  position  for  a  few  days,  after  which  gentJe  passive  motion, 
massage.  baking,  etc.  should  be  begun.  Renewed  effusion  ofteo  foUows 
Ibis  procedure,  especìatly  after  long  iinmobilLuLtion,  but  if  slight,  it 
should^not  discouragc  carcful  movcmcnts.  If  marked  aad  accompanied 
by  pain,  the  joìnt  wìll  require  further  immobtlizallon.  AdhesioDS  ar« 
qui  te  apt  to  rcfomi,  Whcrc  tiis  procedure  proves  a  failurc  or  whcre 
ankylosis  is  complete,  arthrophisty  may  give  a  useful  articuJation. 

The  Knee-joint. — Although  frequently  the  resull  of  trauma,  infettive 
synovitis  and  arthritìs  of  the  knec  occur  from  cxtcnsion  of  ìnflammation 
froiD  the  surrounding  structures,  t.g.,  abaceas,  erysipelas  spreadiug  over 
the  joint,  acute  ptriarticular  phlcgmon,  suppurative  Ìnflammation  of 
the  prepatollar  bursa  or  osteomyelitìiv  oft  he  articular  ends  of  the  femur 
or  tibia.  It  occurs  also  as  a  locai  manifestation  of  certaìa  acute  infec- 
lions,  e.%.,  acute  rheumalic  fcvcr,  gonorrhaa,  tj-phoid  Icvcr.  scarlet 
(evcr,  etc.  In  the  mildcr  degrecs  o£  infectivc  synovitis,  the  synovia 
is  reddened  and  swoUen,  aiid  fluid  is  pourcd  out  into  the  joìnt  cavity. 
In  thcse  cascs  the  cffuaìon  is  rarely  purcly  serous  in  character,  the 
leucocytes  being  increased  in  numbcr  so  as  to  render  it  cloudy.  Fibrin 
may  be  prescnl  in  varying  amounls.  Small  flocculi  may  be  ptesent 
in  the  fluid  or  the  synovia  may  be  covered  »ith  óbrinous  deposits.  from 
which  tibroua  adhesions  are  quìte  apt  to  torm.  Absorption  of  the  fluid 
may  bc  complete  and  the  joìnt  return  to  normal,  or  the  Ugaments  may 
remain  somewliat  relaxed  and  a  little  passive  effusion  may  persisi, 
giving  rise  to  a  chronic  scrous  8)110^111.  With  the  scro-fibrinoua 
exudate,  the  fibrinoutv  deposits  on  the  synovia  may  undergo  organixa- 
tion  and  fibrous  ankylosis  witli  marked  impairment  of  funcUon  result. 
If  adhesionà  form  thcy  may  scriously  ìmpair  the  function  of  the  joint. 
With  an  infcction  of  greater  severìty,  a  suppurative  synovitis  or  arthriti» 
may  result. 

Suppurative  syrnmlts,  the  so-called  "catarrhal  suppurative  ìnflam- 
mation" o!  von  Volkraann,  is  a  raild  forra.  It  is  caused  mosl  frequently 
by  staphylococci  and  strq>tococdf  Icss  frequently  by  pneumococci,  and 
occurs  in  small  chìldren.  The  inflamed  synovia  is  infìitrated  with 
leucocytes  and  a  sero-purulcnt  txudatc  is  pourcd  out  into  the  joint 
ca\"it)'.  If  propcr  treatment  is  instituted  carly,  there  Ì9  little  or  no 
dcstruciion  of  the  synovia  and  the  joint  teturns  to  iis  normal  condition. 
Without  carly  and  efTicient  treatment  the  marrow  hccomcs  involvcd  and 
a  severe  arthritìs  with  dcstructìon  of  the  cartìlages  occurs. 

Suppurative  orthritis,  though  due  chiefly  to  direct  infection  of  the 
joint  in  wounds,  foUows  a  suppurative  osteomyelitiii  of  the  articular 
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endsof  ihc  libiaorfcmur,  and  the  Joìnt  cavity  rapidly  bccomcs  filled  with 
a  purulcnt  fluid  varying  in  color  from  yellow  to  green.  Witli  the  ex- 
tenàon  of  the  infectious  process  to  the  suirounding  tissues,  the  Ugamcots 
become  infiltrate^,  softcned  and  dcstroycd.  Pania!  or  complete  luxa- 
tion  of  the  ends  of  the  bones  resulta,  absces&es  forni  in  the  bone  marrow, 
the  bony  trabcculEc  are  destroycd,  the  cartilages  become  OKlematous, 
aoftetied,  fi.brillated  and  croded,  the  joint  totally  disorgamzed,  and  the 
conditioti  prove*  rapidly  fatai  unlfss  propcr  ^urgical  ptocedures  are 
instituted,  and  sometiraes  in  spile  of  this. 

With  free  inclsion  and  efficient  draìnagc,  infection  usually  subsides 
and  repair  takes  place.  As  long  as  suppurative  ìnflammation  is  con- 
tincd  to  the  synovia  therc  is  hopc  for  good  functional  rcsutts,  but  as  a 
rule,  in  the  severer  lypes  of  inilaniniaiion,  ihe  synovia  isdeslroyed  wiih 
portions  or  the  wholc  of  the  cartilngei».  granulations  arisc,  adhcsions  Eorm, 
and  there  is  partial  or  complete  obliteration  of  the  joìnt  cavity  with 
fibrous  or  bony  ankylosis.  In  children  the  outlook  for  motion,  in  thcsc 
cascs,  Ì5  nu)re  favorablc  than  in  adults. 

Sytnptoms.^hi  the  milder  forras  of  an  infective  synovitìs  the  clinica) 
pìcturc  depcnds  prìmarily  upon  the  eftusìon.  Effusion  iato  the  knec- 
joìnt  is  indicated  by  an  obliteration  of  the  norinal  hollows  at  the  itides 
ol  the  patella  and  ligamentuni  patella;.  Swclling  is  also  present  in  the 
reginn  corresjHinding  to  the  subcrural  pouch,  more  raarked  on  the  inner 
than  on  the  outcr  aspect  for  3  or  4  in.  above  the  patella.  The  upper 
reccas  may  bc  conncctcd  with  the  joìnt  cavity  by  mcans  of  a  nanow 
opcning,  and  if  the  effusìon  is  markcd  the  swelling  will  a-isumc  an  hour- 
glas*  apfwarance.  Bccau.sc  of  the  lirmncss  of  the  capsule  posteriorly. 
swelling  in  the  popliteal  regìon  ìs  rare,  but  if  the  bursa  belween  the 
tcndon  of  the  semi-membrano&us  and  the  mediai  head  of  the  gastroc- 
nemius  or  the  onc  belween  the  mediai  head  of  the  gastrucncmius 
and  the  mediai  condyle  communicates  vith  the  joint,  the  avrclling  is 
hcmisphcrical  and  cxtcnds  posteriorly  and  toward  the  side  of  the  joint. 
Fluctuadon  varie»  with  the  amount  of  exudatc  prcscnt.  As  a  rule,  it 
i&  easìly  obtained  in  the  knee,  if  the  leg  is  cxtcnded  and  the  muscles 
rclaxed.  Restrìttion  «f  motion  Ìs  due  largciy  to  pain,  dis.lcniion  of  the 
joint  with  fluid,  and  alight  Iosa  of  power  in  the  musclcs  occurring  carly 
in  acute  inflummation  of  the  joint. 

With  considerable  fluid  the  patcU».  ìs  floated  or  prcsscd  :iway  from 
the  undcrl>-ing  bony  surface.  and  iluctuation  can  be  detceted  by  alter- 
nate pressure  with  the  tìnger»  on  cilhcr  side  of  the  quadriceps  lendon. 
With  the  leg  extendcd,  the  patcllar  tap  or  click  can  bc  cliciletl  by  suddcn 
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backwurd  presbure  on  tJie  patella,  thus  cau-iing  tt  to  strìke  the  intcr- 
condyloid  tiotch  of  the  fcmur.  With  a  sUght  amouDt  of  exudate  the 
click  can  be  obtained  by  pressing  the  fluid  downward  f rora  the  sul)crural 
pouch.  C)n  the  otlicc  band,  il  niay  be  prevented  by  tensìon  accompany- 
ing  u  profuse  cxudatc.  but  in  this  case  the  swclling  is  characlcristic. 
I£  tbc  bursa  behind  communicale  vìOi  the  joint,  through  fluctuatìon 
may  bc  clidtcd.  Effusìon  into  the  prtpatellar  bur*a  is  recognLtable  by 
the  centrai  poaition  of  the  swelling  in  front  of  the  patella,  which  rendere 
the  outline  of  the  latter  obscure.  With  consìderable  duid  io  the  joint 
the  kncc  i^  usually  hcld  in  a  slightly  flexed  posiiion. 

In  the  scTous  i>-pc  of  synovitìs  the  soft  parts  may  rcmain  uncbanged. 
The  skin  may  bc  normal  In  color  or  a  reddi*li  flusli  is  seen,  and  locai 
beat  is  pre^ent  in  a  flight  dcgrcc  or  more  markcd  as  in  acute  rhcumatic 
fever.  Pain  and  tenderness  vary.  They  are  quite  severe  in  some  cases 
(gonorrhoea  and  acute  rhuumatic  fever),  slight  in  others  (tv-phoid  fever). 
There  may  bc  only  a  slight  fatiguc  or  wcakncss  of  the  joint.  or  (unction 
may  be  markedly  dislurbcd  because  of  pain  or  swelliug.  Fever  corre- 
sponds  to  the  general  infcctìon  or  to  the  inflammation  adjatent  to  the 
joint.  Itmay  behigh — ^io3''-i04*F.  in  acute  rheumatic  feveror  gonor- 
rhceawithoutsuppuration.  High  fever,  cspccially  if  tontinuous  and  if 
not  explained  by  complìcations  elscwhere,  should  always  aro  use  suspidon 
of  suppuration.  Aspiration  may  confirm  the  «uspicion.  If  suppuratìon 
takcs  piate,  it  is  oftcn  atlcndcd  by  onc  or  myrc  chills.  The  locai  lùgas 
and  symptom»  increase  rapidly.  Pain  is  more  severe,  the  tendcmcss 
ÌQcrcases,'3nd  the  slightest  jar  eauscs  agony.  Flexion  increases  to  a 
right  or  an  acute  angle.  The  slcin  becomcs  red,  hot  and  tcdemalous. 
Swelling  is  marked  and  is  often  accentuated  by  thickening  of  the  soft 
part5  about  the  joints. 

Dt*ifM<?«j.— Synovitis  and  arthritìs  of  the  kncc  are  casìly  rccognìzed. 
Thcimpoclant  poinl  is  the  delernÙDation  of  the  exciting  cause,  and  this 
can  usually  be  found  if  a  carcful  locai  and  general  ctamination  is 
made. 

Prcgnosis. — As  in  other  Joints,  thLs  depends  upon  the  nature  and 
scvcrity  of  the  affcctìon  and  upon  treatment.  Complete  recovery  may 
occur  in  the  irùlder  cases,  but  even  !n  tlie  acute  serous  forni»  the  h>'per- 
trophìfd  villi  may  hccomc  fìbrous.  cartilaginous  or  osscous  and  givc 
rise  to  the  movable  or  free  bodies  so  common  in  this  joint. 

Because  of  the  extensive  synovia  with  it«  recesses,  the  knec-joint 
is  quite  difhcult  lo  drain  thoroughly,  and  suppurative  synovitis  rarely 
ends  in  complete  recovery  except  in  chitdren.    Oonorrhtca  affccts  the 
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knee  more  frequenily  Uian  other  joints  and  fibrous  ankylosts  is  quitc 
likely  to  rcsult. 

In  Lhe  severer  forms  vi  suppurative  inflammation  following  ostco- 
Riyelitis  mxh  dcstruction  of  part  or  the  whole  of  the  cartiUges,  a 
stìff  joint  is  tlie  hest  for  wliich  wc  ca.n  hop«.  Dffomiilics  are  quìtc  diffi- 
cult  to  prcvcnt  in  the  kncc-joint.  Contractures,  backn'ard  dìslocation, 
a  valgus  or  v:irus  posìtion  may  result. 

Treatment.— Ticalmtnl  in  general  is  the  same  as  just  given  for  the] 
hip  and  is  ditcctcd  toward  the  cause.  Locally  the  joint  should  bel 
immobilixed  by  a  posterior  splint  or  traction  should  bc  applied.  Im-I 
mobilization  in  plastvr  of  Paris  is  used  only  whcrc  pain  is  grcat  and  the 
effusion  U  stight.  An  icc-bag  tu  the  joint  is  semceable  in  the  acute 
stage.  If  abeorption  is  slow  and  tendemess  is  slif^ht,  compresslon 
by  bandagc  and  f^cntlt;  ma5.sase  are  indicalcd,  If  thr  cxudatc  is  largc 
or  if  a  scro-puiulcDt  cxudate  ìs  pcesent,  a^piration  of  the  &\àd,  lavagc 
of  the  joint  with  normal  saline  foUowcd  by  slight  comprcssion,  and 
immobilization  for  a  few  day.i  are  sufficient.  Because  of  the  difficulty] 
in  overcominE  sUffness.  mobllization  of  the  joint  should  be  bcgun  ai 
the  earlicst  possiblo  nninii-nt.  GcnlJe  passive  movcments,  massagc, 
baking,  etc,  are  valuable.  Activc  use  of  the  joint  io  walkiog  is  not 
permitted  until  motìon  i$  (ree  from  pain.  If  suppuratìou  dcvelops, 
the  diagnosi»  is  eaiiily  c^tablUhcd  by  aspiration,  and  frcc  inciaion  and 
drainage  should  be  insdtutcd.  Two  longitudiual  ìncisìons  are  usu- 
ally  sufficient.  In  severe  ca&es,  howevcr,  or  where  imi>erfect  drainage 
cxists,  a  U-shaped  inci^ion  should  bc  tnadc.  In  this  the  tongìtudinal 
ÌDcisions  are  uiiited  by  a  transvcrbc  oac  tliruugh  the  liganientum  patulla: 
and  the  joint  thoroughly  cxposcd  by  turning  up  the  patella.  The  knee 
should  be  Jixetl  io  exteii>iun.  If  arthrolomy  does  not  sufSce,  and 
cspccially  if  the  cartilageti  are  involvcd,  resection  of  the  joint  is  ìndì- 
cated.  If  the  suppurative  process  extends  rapidly  or  symptoms  of 
general  infection  appear,  amputation  ia  called  for.  Ankylosis  of  the] 
kncc  has  becn  succcssfully  ticated  by  arthropUaly. 

The  AnkU-joinl. — Acute,  non-traumatìc  indammation  of  the  ankle-  ' 
joint  occurs  in  a  numbcr  of  ìnfectìous  discases,  notably  among  whìch 
are  acute  rhcunutic  fever  and  gonorrhcxa. 

Suppurative  inflammation  often  foltovrs  an  acute  osteomyelttìs  of 
the  lower  end  of  the  tibia  (Fig.  386),  rarcly  an  osteomycbtis  of  the 
astragalus-  It  raay  follow  a  suppurative  tcnosynovìUs  of  the  ncighbor-j 
ing  tendons  and  it  occurs  by  pyxmic  meta^tases.  The  chungt-s  whic 
take  place  in  the  5yao\-ia.  bone  marrow  or  cartìlagcs  are  the  same 
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those  occumng  in  infectivc  processcs  in  othcr  jotnts.  Thcrc  is  a  markcd 
tendency  in  inflamniation  of  the  anlcle-joitit  to  the  developmcnt  of 
tenosyoovitis  of  the  neighboring  tcndons. 

Sytnploms. — F,ffusÌon  itilo  the  aiiklc-joint  is  nofBO  casìly  dctectcd 
as  in  the  kncc.  Acute  cffuaon,  as  a  rule,  first  distends  the  capsule 
anteriorly  and  swelling  ìs  secn  in  front  bencath  the  dorsal  tcndons  and 
in  front  of  each  mallcolus.  If  the  soft  parti  are  but  slightly  involved, 
the  swelling  is  sharply  circumscrìbed  and  fiucluation  may  he  obtained. 


Pio.  386.-0*100  m>'ditù  of  tibu. 

Later,  swelling  appears  postcriorly.  The  hollon*»  beCwecn  the  tendo- 
Achillis  and  the  malleoli  are  obliterated  by  fluctualìng  swelUngs.  The 
ktoot  may  as.<;ume  the  position  of  slight  cxlcimon  and  invcrsion.  Pain, 
F'fiaidcmess,  and  restriclion  of  motion  vary  with  the  degrce  of  inflamma- 
tlon.  These  are,  as  a  rute,  inarked  in  acute  rhcumatic  fever  and 
goDonhcca.  In  thelattcr  thercts  frequcat  Involvcmcnt  of  the  tendoo 
tSheaths.     The  skìn  is  gvnerally  teddencd  and  hot.     Whcn  suppurative 


«EBCUV 

Att  -^iBun—s  becume   more  severe.     Paio, 
e  nwrkcd.     The  skìn  is  red,  hot] 
.-4i4ti(n^sA»«s  a  purulcnt  cxudatc. 
.^«e}' wWb  tW  sevcrity  of  ìnllammatioa.     Thcrej 
;  èfe  ttfli|)erature  or  tlic  temperature  may 
^»t<r  ^ModUàm.    In  the  suppurative  conditioosj 
-,;«dfr<aiiM|àfever  may  make  themselves  evidenti 

Hwitmfnt  is  the  sanie  as  given  fot  the  lùp  '. 
tMt^gOttyW»  are  treated  by  rest  and  the  appUca-j 
~<u^lAJiÌWlMa  of  the  aoklc-joìnt,  the  foot  shoutd  he 
,^j||»lB>]Ar  Icf  and  midway  between  inversion  and 
■  '4iA  ffiveS'  the  best  functional  result  il  ankylosis 

'-^->  xXWk  Mriy  iadsioQ  on  eìcher  side  of  the  extensor  I 

■  :  4»fe  abo  bchind,  the  joint  is  indicatcd.     As  the  . 

%t>  <^«^  iHcly,  it  nrny  be  neces&ary  to  excise  the  | 

.^:i:tik.ì^  te  cause  of  the  joint  liouble  the  focus  must  be 
i«iKw4  w  «Mition  to  the  drainagc  of  the  joint.    Am- 
,v\MW  mivnsuy  in  the  se^•ere  cascs  with  ihc  occur- 
■-  'ngurw.  ostcomyelitis  or  general  infcction. 
.  \iién0tkMtis,  dropsy  or  hyirops  oj  Uu Joint)  occurs 
.-^  ìwmAI  of  KUte  synovitis,  of  eìtfaer  triiumatic  or 
k(  ikt  «cute  condition  has  bccn  of  infective  orìgìn, 
Yj,  ^^„,  ,     ..^^i  Mffviw  wìlh  attenuatcd  vìrulence,  or  if  thcsc  bave 

■M^JiK'V**'^  ai*K-M*lteia  the  inflammatory  process,  e.g.,  bypertrophìed 

^o^^  «Tvc  US  mechanical  sources  of  ìrritation. 

.  .»..,<  lre«iuently  the  re&ult  or  syraptom  of  some 

^.a^t  tlMin  &n  indefjendent  clinica)  entity.     It  arises 

.  ^     ,  vMkÌM  WbcIÌ^t  processe»,  such  as  gonorrceha,  syphilis, 

^^  '<  UtlOHUU,  or  frum  :«ume  general  dislurbattce. 

Mb  ^m^&W  ''■^  ■""  "  '*  '"'^  '  ''*''  ***^  "*  hcmophilìa  or  gout.     Il  occurs 
*!kv  «a  a»  k»lWMtt«i»   fcffcvtioB  of   unlcnown   cUology.      It  occur» 
.  t«t\\WA  ìnwJvian  the  joint. 

iM«ttw*tM  ù  vawTulnr  and  thiclccncd  and  Uie  villi 

V.  \  x«H*btr  umount  of  àerous  exudatc  is  prescnt  in  the  ■ 

V  m^nUI  liwuc*  undergo  simìlar  changcs,  the  capsule  is 

■(■.irndM,  and  evenlu.ìlly  tlie  tajisule  and  Hga- 

„>,,,ihAte*ulliaglossoistabilityof  thearticulatioQ. 


w 
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This  lalter  condìlion  h  of  iUelf  a  furlhcr  source  of  irritatigli  to  the  joint 
The  condition  dcvclops  gradually  and  may  rcmain  siatlonary  for  a 
considerable  period  or  evea  subsitle  spoutaneously  Ì(  propcr  care  t3 
exerciscd,     Exaccrbations  are  quitc  frequcnt,  howcvcr, 

mp-joinl. — Chronic  synovitis  of  the  hip-joint  may  result  from  any 
of  the  cause*  producine  synovitìs.  It  may  follow  an  acute  synovitis, 
the  efiusion  persistili];  and  xYiv-  joint  rcmaìning  irrìtablc  and  tender,  or 
it  may  come  on  so  insidiou&ly  that  the  paiient  is  unable  lo  teli  when  the 
trouble  began.  It  occurs  in  childrcn  and  adults.  In  the  (armcr  it 
frequcQtly  foUows  tonsillitis,  diphtheria  and  olher  throat  infections; 
in  the  latter  the  causation  is  often  referable  to  gonorrhoea,  syphilis,  etc. 
The  patient  còmplains  of  pain,  which  ì.s  often  flight  or  pres«nt  only  after 
cxcrcisc.  This  is  fclt  in  the  hip-joint  orrcfcrrcd  to  the  knee.  The  movc- 
ments  of  the  joint  are  limited.  The  tlùgh  is  Hcxcd  and  adducted  or 
abductcd.  Whcn  the  patient  walks,  a  IÌmp  is  observed.  The  skin  over 
the  joint  is  of  norma!  color  and,  because  of  the  dcptb  of  the  joint,  in- 
creased  surface  temperature  and  Huctuation  are  absent.  In  childrcn 
the  condition  rcscmbles  clinìcally  tubcrculous  discasc  of  the  joint,  and 
it  is  only  hy  careful  and  pr<iIonKed  ob»ervation  and  noting  the  eflect 
of  treatment  that  the  diagnosis  ìs  cstablishcd.  The  X-ray  is  o(  scrvice 
in  ruling  out  tuberculous  disease. 

Treatment. — If  due  to  s>*phUis.  gonorrhcta,  ctc,  thesc  condì tions must 
be  treated.  In  children  the  condition  is  treated  in  the  same  way  as 
tubcrculosis;  in  adulta  by  rest  to  the  joint,  traction  if  neceaaary,  counter- 
irritation,  protection  by  apparatus,  followcd  by  massagc.  Aclivc  and 
passive  moUon  are  indicated,  bui  care  should  be  exercised  noi  lo  use  the 
joint  toi>  early. 

The  Knee-joint. — Of  the  ^-arious  joints,  the  Itnee  is  most  frequently 
affected  by  various  forms  of  synovitis  and  arthritis.  Bcsides  the 
mechanical  causcs  of  ìrritation,  such  as  loosc  bodics,  displaccd  scmilunar 
cartilagc,  ctc,  chronic  aerous  syno^itìs  is  often  seen  in  iniectious  proc- 
esse», notably  in  gonorrhcca  and  syphilis.  As  a  scqucl  of  acute  syno- 
vitis or  aà  a  primatj*  joint  afTection  in  gonttrrhoea  or  syphilis,  tlie  joint 
is  swoUcn,  tender  to  pressure,  and  a  varying  degrec  of  paJn  is  present. 
The  skin  over  the  joint  is  norma!  in  color  and,  bccausc  Uie  joint  is 
superfirial,  hcat  may  be  dctcctcd  and  fluctualion  easily  obtained. 
Motion  is  limited,  flexion  occurs  and  passive  motion  often  clicits  joint 
crepitus.  Atrophy  of  tiic  muscJcs  associatcd  nHili  the  joìnt  is  common. 
The  patient  complfuns  of  a  sense  of  fullness  in  the  joint,  that  it  is  weak 
and  insecure  and  that  slight  pain  is  experìcnced,  cspcdally  after  esertion. 
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The  condìtion  ìtnproves  vrith  tal  and  becomes  norse  iLgoìa  after exertioa] 
or  a  sUght  twist. 

Treatment. — The  cause  must  be  found  and  treated.  U  the  rcsult  of 
an  acute  synovitis,  and  paìn  and  tenderness  pcrsist,  traction  and  fixa- 
tioti  are  indicatcd.  Comprcssìon  by  hanclagc.  mild  dcgra:  of  countcr 
irrìtation  and  massage  wili  hasten  the  absorption  of  the  caudate.  li 
cascs  noi  ìniluenccd  by  ihese  procedure^,  opcration  i»  iadtcated. 

The  Ankle-Joinl. — Chronic  scrous  synovitis  of  the  anklc  ariseii  frnni 
any  of  the  causes  of  synovitis.  In  certain  infective  processes,  f.g., 
gonorrhcea,  an  accompanying  tenosynoviti.s  of  the  nei^hboring  tendons] 
cxists.. 

Symploms. — Varyìng  tlegrees  of  paìn  and  dìstomfort  in  walkìng  are' 
presene.     The  cxudatc  causes  the  naturai  hollows  bchind  the  malleoli 
lo  be  obliterated.     Increase  of  locai  temperature  h  often  present,  but^ 
without  rcdticM  of  the  skin.    Of  the  movemcnts  of  the  joìnts,  Ihat  of 
dorsal  flexion  is  limìted.    Joint  crepitus  ìs  obtained  by  passive  moUon. 

Treatment. — Treatment  consista  in  the  removal  of  the  cause,  ial 
rest,  massage,  stimulation  of  the  locai  drculalioa,  and  support  to  the 
joint  if  necessary.     Use  of  the  joint  shouid  be  graduai.     In  Icss  severe 
cases,  prolunged  rest  is  undcsìrablc.     ^lassage  aad  passive  molìon 
shouId  be  begun  early. 

Intennittent  sjmovitìs,  ìntermittent  hydrarthrosis  or  hydrops  are' 
tcrms  applicd  to  an  infraiucnl  though  wclUrctognìzed  affcclion  of  the 
joìnts,  of  obscure  etiology.    It  Ì3  independent  oE  any  clcarly  defincd  locai 
or  general  conditìon.     The  condìtion  is  characterizcd  by  a  non-inflam-  I 
matory  serous  eifusion  which  occurs  at  more  or  less  regalar  intcr\-als,  ' 
continues  for  a  definite  time  and  subsides  spontaneously.     The  strik-  ■ 
ing  feature  of  the  alTection  is  the  perioilicily  of  Ihc  altacks;  so  regalar  ' 
is  this  in  a  given  case  that  the  paticnt  is  often  able  to  forctcll  the  time 
of  onset.     The  periodicitj'  varics,  although  cadi  case  haa  its  owa  cycle 
which  is  remarkably  regular.     The  swclling  bcgins  at  a  certain  time,  I 
reaches  ìts  maximum  within  a  given  period  and  occupies  n  Constant 
interval  in  its   retession.     The  cycle   commonly   occupies  io  to  ij 
days,  though  it  raay  be  much  shortcr.    Attacks  may  ccasc  as  suddcnly 
as  Lhcy  api^eared,  and  therc  may  be  no  recurrcnce  for  many  weeks  or 
months.     Therc  is  a  tendency  to  spontancous  recovery,  in  most  cases 
alter  varyiog  intcrvals,  such  interval»  often  extendtng  over  many  ycars. 
The  condition  is  must  commonly  met  with  in  early  life.  and  fcmalcs  seeiaj 
tosuffermoreihanniales.  Thekneeisthejoìnt  mostoftenaffccted.  Sj 
metrìcal  jointsfkners,  ankles)may  beaflected.and  when  this  occurs  ' 
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swelling  altemales  as  a  rule,  so  that  when  one  joint  is  at  ÌL<  maximum 
the  other  U  free  trom  enlargement.  SwelUnp  is  due  lo  infiltralion  of  the 
capsule  rathcr  than  to  any  consjdcrablc  i-ffusion  inlo  the  joint  sac. 
Save  for  a  little  thickenlng  and  laxìty  of  the  capsule  tliere  are  no  definite 
changes  in  Ihc  Joint.  t'unctional  djsturbancfs  may  rcsult  after  the 
attacks  bave  becn  rcpeatcH  for  a  considerahic  time, 

Syfnptotns. — The  onset  of  the  swelUag  is  abrupt,  and  there  is  moder- 
ate tenderness  lo  pressure.  Thcrc  may  l)c  a  slight  incrcasc  of  surfacc 
temperature.  The  onsct  of  the  swcILiag  may  be  preceded  by  neural^c 
pains;  less  frequcnily  severe  arthratgìa  accompanies  the  cffusìon.  As 
a  rulc,  howc\'cr,  the  aficction  is  not  very  painful.  and  the  chief  discom- 
.fort  is  from  distention  of  the  joint  and  stiffness  which  accompanies  it, 
Molion  is  not  restricted  save  at  the  height  of  swclling.  .Acdvc  and 
passive  roovcmcnts  of  the  joints  are  not  painful.  and  crepìtation  is 
seldom  felt.  .Atrophy  of  the  muscles  is  uncommon.  Kffusion  in  most 
cascs  is  absorbcd,  only  to  return  during  the  ncxt  attack.  When  ihe 
attackii  are  repcated  frequently  a.  certain  amount  of  lluld  remains 
permanenlly. 

Treatment. — Xo  satisfactory  treatment  has  bccn  formulated.  Pro- 
longcd  test  does  not  seem  to  bave  any  beneficiai  eftect  in  preventing 
recurrtncc.  Quinìnc  and  argcnic  have  apparcntly  provcd  ctBcacious 
in  some  case*.  Hydrotherapy  ha:*  been  used  with  some  success,  but  as 
spontaneous  recovery  has  occurred  wìthout  treatment,  it  is  difficult  to 
determine  the  valuc  of  thene  therapeutic  ngents, 

Special  Forms  of  Injective  Synovitis  and  Arliirùis. 

Acute  Rheiunatic  Synovitis.-  Of  the  acuic  inflammatìons  of  the 
joints  ihai  which  occurs  in  acute  rheumatic  fever  h  the  mo$t  frequent. 
Altliuugh  the  disease  belongs  to  tbc  province  of  the  internisi  it  is  most 
imporlant  that  the  surgeon  keep  the  conHition  in  mind  when  confronted 
by  an  inflamed  joint,  for  various  fornis  of  infective  arthritis  have  been 
diagnosed  as  rheumalism,  mislakes  which,  in  some  instantcs.  have 
cost  livcs.  Il  has  becn  proved  that  the  condilion  is  an  infective 
synovitis.  A  number  of  ìuvestjgalors  (Poynlon  and  Paine,  Walker, 
Cole,  Beattic.  ei  al.)  have  shown  that  from  the  joint  effu^ion,  the  tonsils, 
the  endocardial  vegetations  and  sometimes  the  blood.  organisms  may 
be  obtained,  which,  when  inoculated  ìnto  animaU,  cause  a  condilion 
very  r.imi1ar  to  acute  rheumatic  fever.  nith  synovitis.  endocarditis  and 
cven  bbrous  nodules.  .Consìderuble  eonfusion  has  existed  in  the 
minds  of  many  because  the  oiganìsms  dcscrìbed  by  dilTerent  invcsti- 
gators  have  not  coincìded.     Rosenau  hm  shown.  however.  that  the 
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sanw  organism*  may  be  cliangeil  by  cultural  meihwls,  so  ihat  they 
may  in  mcdiums  show  progrtssivc  phascs  of  transmutaiion.  A  carcful 
historj-  will  o(ten  eltcU  the  (act  that  Ihe  patieni  Iias  suffercd  prc\-ious 
attacks,  and  lotamination  may  rvveal  lL>gacic!»  Icft  by  tbcse,  e.g.,  orKAnicj 
mitrai  dis«ase.  A  hìstory  poìntihg  to  several  attacks  of  tonsitlitts. 
torticollis,  chorea,  rheumatìc  crytliema,  or  the  prcsencc  of  nodules 
Hill  he  hclpful. 

There  are  no  cUaracteriatic  changes  in  the  joints.  The  synovial 
membruDC  and  ligamentous  tii^uc-s  are  hypcrcmic,  and  the  joint 
cavity  conUins  a  turhid  fluid.  Suppuration  doea  noi  occur  and  the 
joint  retums  to  its  normal  conditìon.  A  distìnguishing  feature  of  the 
dtsease  is  its  abrupt  onset.  Thìs  may  be  preceded  by  irregular  pains 
in  the  joints,  slight  malaise,  3ore  tliroat^aodparticularly  by  tonsilHiis. 
A  delìiille  rigor  is  uncommon,  the  temperature  riscs  rapidly,  severalj 
joints  become  painful  and  wilhin  24  hours  ot  the  onset,  tJie  digeu»c  is 
fuUy  manifcst.  Severa!  oi  the  Urger  joints  («.5.,  knee.ankic,  shoulder, 
wrist,  elbow  or  hip)  are  affected  first  ami  chiefly,  allhough  in  very 
severe  cases  the  smaller  joints  of  the  band  may  be  involved.  The 
joints  are  not  affectcd  simultane<iusly,  a  impeciai  featuru  bcing  the 
tcndency  of  the  inflammation  to  subsidc  in  onc  joint  whilc  ìncreaj^ng 
witb  great  inlensily  in  another.  Symmetrical  joints  are  of  ten  involved. 
This  flecting  rharactcr  of  joint  jnvoK'emcnt  is  important  and  the  diag* 
nosis  of  acute  rhcumalic  fever  sbouid  not  be  made  !f  onty  onc  joint  ìs 
affecled.  The  ìnflamnuotry  proccss  subsìdcs  rapidly,  a  conditJon  vhìch 
docs  not,  as  a  rulc.  obtain  in  other  forms  of  ìnfcctivc  arihritis.  Pain] 
Ì8  very  severe,  and  ì*  jntrcased  by  the  slightesl  molìon.  The  swelHng 
is  usually  moderate,  and,  as  a  rule.  timilcd  to  the  joìnt  propcr,  but 
in  the  onlcle  it  is  sometìme«  increased  by  an  accompan>'ing  t«no- 
synovitis  of  the  neighboring  tendone.  Locai  temperature  is  ìncreased 
and  the  skìn  over  the  joint  is  llushed. 

The  general  temperature  ri^es  rapidly  mth  tiie  onM--l  and  ranges 
bctwccn  io3''-i04*F.     Anajniia  «ccurs  with  great  rapidìly,  there  are 
profuse  acid  sweats  of  pecultar  $our  odor,  and  the  sweating  is  quite 
apt  to  be  accomparucd  by  sudaminal  vesicies.     Moderate  leucocytosis 
is  present    The  intlammation  generally  begins  to  subside  in  a  few 
days,  the  joint  returning  to  normal  in  about  to  days  to  two  weeka,^ 
Becausc  of  its  short  duratton,  rhcumatic  synovitis  ìs  not  accompanied] 
by  musi'ular  (itrophy.     Klieiiniatic  lutduics  are  rare,  but  whcn  pieseafc] 
are  of  considerablc  diagno«tÌc  valuc.     These  are  found  in  childrcn  ftf-j 
fected  with  acute  rhcumalic  fever  and  cardiac  disease. 
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Syphilitic  Arthritis.— Syphilis  may  affect  the  joints  in  a  RTeater  or 
less  (Icgrtf  in  evcry  stage  of  both  the  acquircd  and  coDgcnilal  forms, 
and  ìts  occurrence  is  mucK  more  common  than  seems  to  be  generally 
supposed.  It  occurs  not  infrequently  in  the  joints  of  the  lower  ex- 
tremily,  mosl  oftcn  in  the  kncc.  The  types  are  varied  and  simulate 
othcr  £ornis  of  arthriiìs,  cspcclally  tuberculosis  of  the  joints.  The 
disease  may  exist  in  three  well-defincd  foims  and  possibty  in  a  fourth. 
It  may  manifcst  itsclf  as  a  primary  synovitìs,  as  an  arthritia,  the  pri- 
mary  lesion  of  whìch  is  either  in  the  synovia  or  in  the  bone  marrow, 
and  as  an  arthropailiy  known  as  Chaicot's  dii^ease. 

Whilc  no  conclusive  cvidcncc  has  becn  adduccd  to  support  the 
view,  it  i^  possible  that  syphili^  ìs  reaponjtible  (oc  certain  coscs  of  poly- 
articular  inilammations  includcd  under  the  rathcr  loosc  tcrm,  "Pro- 
gressive typc  of  arthrìtìs  deformans."  The  pathological  cbanges  are 
ostensibly  those  of  synovitis  and  osteomycUtis.  In  the  early  stage  of 
acquircd  syphilis,  eithcr  during  the  period  of  primary  incubation,  or 
during  the  period  of  secondary  symptoms^  several  joinui.  hip,  knee, 
aukle,  shouldcr,  clbow,  ctc,  may  bccomc  painful.  This  so-called 
"arthralgia"  rescmblcs  that  which  occurs  in  other  tnfectious  dìseases, 
and  as  far  a*  is  known  is  unact-ompanicd  by  any  anatomica!  changcs 
in  the  joint.  It  is  doubtful  whether  this  is  noi  a  periarUcular  condi- 
tion.  Pain  may  bc  severe  in  and  around  the  joint,  and  the  only  feature 
which  may  diUerentiate  it  from  other  conditions  is  tbat  ìL  is  oftcn  worsc 
at  night.  Pain  is  not  incrcascd  by  movement,  in  fact,  it  may  be 
relieved  by  exercise  of  the  joint.  The  range  of  motion  is  stìghtly,  if 
at  ali,  ìmpaircd.  A  Httle  locai  tendemcs<i  may  he  present  and  the 
joint  is,  as  a  mie.  a  little  stifif  after  the  night's  rest. 

The  mp'joint. — Of  the  jonts  of  the  lower  exlrcmity  the  hip  is 
probably  the  Icnst  oftcn  affcctcd  by  syphilis,  In  the  secondary  stage 
of  acquired  syphilis,  the  hip  may  be  affected  alone  or  simultancously 
with  othcr  joints.  The  lesion  is  an  acute  or  chronic  synovitift.  In 
many  cases  an  efifusion  appears  wiihout  wamìng  and  is  usually  asso- 
ciated  with  some  pain  and  tenderneis  which  is  not  intreased  by  motion. 
It  may  be  unaccompaiiied  by  any  othtrsignorsyraptoraof  thcdiscasc, 
therc  being  no  constitutional  dìsturbance.  As  a  rule,  neither  pain  nor 
tendcrncsa  is  a  promineat  symptom.  In  some  cascs,  howcvcr.  iherc 
tnay  be  a  good  deal  of  locai  pain  in  addition  to  the  effui^ton  and  if 
fever  is  present  and  several  joints  are  ìnvolvcd,  tlie  conditian  may  be 
inistaken  for  acute  rhcumatic  fever  or  gonorrhocal  arthrìtis. 

From  acute  rheumatic  fever  the  syphililic  aynoviiia  Ì9  difTercntiated 
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by  the  prewnre  of  signs  of  syphil»,  the  absence  o(  the  fleeting  chamctcr 
V  the  joint  pains.  absencc  of  acid  swcats  and  cardine  involvement,  and 
1a!>t!y  the  mìld  character  of  the  conslilutìonal  symptoms  (J.  B.  Barret, 
Britiàh  Journal  of  C'hiUIren's  Dìscaws,  iQog). 

In  gtHwrrhoral  urihriiis,  L-xamination  will  usually  rcvcal  ihc  prìmaryJ 
le&ion  in  the  genìto-urinary  traci,  and  there  is  more  pain  and  &xat!on  o(| 
tlic  joint.     The  Wassermann  roaclion  h  a  valuable  aid  to  diagnosii 
when  nlher  slgns  and  symptoms  of  Ihe  dtsease  are  abìu^nt.     Specific 
treatment  will  conlirra  the  diagnosi*. 

The  hi])-joint  h  more  freriuenlly  involved  in  congenitat  »yphilÌ5, 
and  the  ca^'Cs  teaemblc  and  aie  of  tcn  mit>takcn  for  lubcrculous  dt&ease  of 
this  joint.     It  is  common  i-arly,  tturing  the  first  year  of  lìfc,  or  latcr, 
bctween  thcfourth  and  twcnticthycar;!.     Thelcftionbeginsasanosteitis 
in  the  cpìphysis  of  the  hend  of  the  femur  and  is  characterizedby  a  pro-| 
liferative  inflammatìon  of  the  marrow  accompanied  by  serous  clìuiiion 
into  the  joint.    The  bunc  becomcs  rarcficd,  the  cartilagc  erodcd  andj 
gummatous  iniìitration  of  the  synovia  occurs.     The  es&entiais  of 
pathologica!  proccss  are  the  samc  as  thosc  of  tubcrculous  discase  of  the 
"jint.    Considerablc  destruction  of  the  joint  struciures  may  occur  and 
Jìscharging  Siinuscs  may  form.    There  is,  howevcr,  more  new  formation 
of  bone  and  cartilage  in  syphìli.-^  thnn  in  tubcrculosis,  nnd  though  dc*| 
stnictiun  seems  great  there  ìa  usualy  noi  so  much  ahortening  as  occursj 
in  lubercuiosis. 

The  symptums,  aldo,  may  resemble  tuHcrculous  discase  of  the  hip. 
The  onsct  is  often  sudden  with  fcver,  pain.  lendemess,  swcUìng.  lame- 
ness  and  night  cries.  Motion  is  limilvd  hut  muscular  spasm  is  often 
absent  or  if  pre&ent  is  uually  not  so  inarked  as  in  tuberculosis.  Pain 
is  abo  kss  severe,  uad  is  usually  moderate  on  motion.  ESusion  is 
u»uully  slight.  .\lrophy  nf  the  musrtcs  i»,  tu.  a  rule,  not  so  marked  as 
in  tuberculosis.  in  c^tablishing  the  dìagnusis  the  parental  hÌ5tory  i& 
of  ìmporlance.  Careful  examination  shuuUI  be  madc  for  signK  and  sym]]- 
tomiiof  Ihecxistenceof  thedisease,f.|.,snuffles.  scarsof  cniption, scar» 
at  the  angle  of  the  mouth,  ukeratìvc  desUuclion  of  the  soft  palate. 
Huichinson's  leeth,  inlerstilial  keralìtis,  cnlargement  of  the  spleen  and 
general  lymphatìc  eniargement.  These  are,  however,  frequently  abscni 
and  the  parental  hÌstor\'  may  fail  to  indicate  infection  or  siili  births. 
and  the  diagnoàià  mufet  depend  upon  the  Wassermann  reaction,  which, 
in  congcnital  s>-i)hilis  is  practically  always  present. 

The  A"if«./(»«/.--Syphilis  affects  the  kncc-joint  more  frequcntly: 
thananyolhcr  joint,  bothin  iheacquired  and  congcnital  form».     Ouring 
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the  secondary  stage  oiacquiraì  iyphilis  an  acute  orchronìc  synovìtis  may 
develop  in  the  knee  alone  or  together  with  olher  joints,  e.g.,  shoulder, 
cibow,  ankle.  In  many  case»  it  appears  wìtbout  warniag  and  is  usually 
accompanicd  by  some  pain  and  tcndcmcss  which  is  not  ìncrcascd  by 
moUoii,  and  it  may  bc  unaccumpanicd  by  any  other  si^ns  or  :tyn)pLoms. 
In  some  cases  fc\'er  and  sc\'cre  paìn  in  addttìon  to  tlic  cSusìon  may  bc 
preseat,  and  \i  other  joinLs  are  involved  the  condhion  may  be  mi^taken 
for  acute  rhcumatic  fcvcr.  The  dìagnosìs  is  raadc  on  the  prcsence  of 
signs  of  s>'philis  elsewhere,  the  absence  of  the  fleeling  character  of  the 
joint  paina,  the  comparative  mildness  of  the  constitutional  symptoms 
and  the  Wassermann  rcaction.  Diagnosis  is  contìrmed  by  spcdfic 
treatment. 

Hydrops  ai  the  kneo  may  bc  the  only  dinìcal  manifestation  of  the 
disease  and  it  may  appear  early  in  the  secondar)'  stage  or  a  year  or  more 
after  infcciion.  The  onset  is  insidìous  aud  usually  witbout  pain,  or  it 
may  (ollow  the  more  acuti:  form.  The  tlìagnosis  i.s  madc  on  the  Wasser- 
mann reactioa  and  the  reacUon  of  the  joiat  to  treatment. 

In  the  tcrtiary  pcrlod  the  knee  again  ì&  most  often  affcctcd.  There 
may  be  a  subacute  or  chronìc  synovitis  afìsociatcd  mth  little  pain  or 
interference  with  motion,an  important  pointiadiagnosis.  Occasionally 
there  is  a  slight  rue  of  temperature.  There  is,  as  a  rule,  a  little  lliickec- 
ing  of  the  synovia  and  a  little  trcaking  may  bc  chcitcd  on  movi-mcnls. 
The  amouQi  of  eCusion  varies  greatly  from  lime  to  Ume.  Gummatous 
inliltration  of  the  synovia  may  occur  during  this  stage.  The  cffusion 
is  generally  slight  or  absent.  Irregular  lumpy  thickenìng  of  the  synovia 
occurs.  In  some  cases  gummatous  masses  may  completoly  fili  the  joìal, 
rcscmbling  tuberculosis.  The  amount  of  pain  varies  and  is  frcquently 
worse  al  night,  though  there  is  no  "starting"  pain.  Motion  may  cause 
vcr>-  little  paio  and  evcn  with  extcn^ve  disease  there  may  bc  Uttle 
limitatiun  ol  raovcments.  According  to  Patton  remi&won  and  indeed 
an  apparently  almosl  complete  cure  is  often  followed  by  a  rccrudescence 
and  this  is  very  characleristic  of  the  disease. 

When  the  disease  is  primarily  in  the  marrow  of  the  end  of  the  fcmur 
or  tibia,  the  conditìon  is  essentially  more  destructivc.  W^ith  disease 
of  the  marrow,  there  is  an  accompanying  inflammation  of  thesynovia 
with  some  ihickening  of  the  latter,  As  a  result  of  this  the  bone  becomes 
raritìcd.  the  cartilage  fibrìllated  and  eroded,  the  bone  ends  becomc 
grooved,  and  cburnatcd  in  places,  and  often  thcrc  is  some  lipping  of  the 
margin  of  the  articular  surfaces,  though  this  is  never  a  very  marked  fea- 
ture.     The  condition  rescmbles  arthritis  dcformaos,  and  the  diagnosis 
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^  .«^^^HCv  ^^  v<witÌNM.-ts  of  syphilis  and  the  resuits  of  treatment.' 
V'intlr  *^  ^Uvrable  limitatìon  of  mution,  ofien  some  defonnity 

(  ut  K%  tìth^r  a  conscqucncc  of  the  dcstructìvc  process,  o 

^1^  I.   w  v"\*ntri»t"iute  of  fil>rous  tissuc,  which  bas  invadcd  the 

^j%  ."v.-  ì\\jn(,  as  well  as  to  the  action  of  the  rauscles  govem- 

\\        A  ipood  deal  of  thickening  of  the  soft  parts.  the  ai>- 
■  i-i  Uke  that  in  tuberculous  dìscase.    Pain  is  usually 
,>-„^^.v.;  v\iih  tuberculous  arthrìtus,  though  rarely  it  may  be 

1(%»  ^«««•«mann  rcactioa  is  a  valuable  aid  to  dtagnosìs,  though  it 
WèMh  W  WWtmH""'  tliat  tuberculous  arthritis  may  occur  in  onc  wbo 
Wr.  V-irm'l^  The  Ihcrapcutic  test  will  conlìrm  the  diasnosis.  Finally 
y^t  MMMMtou*  dqKisits  may  break  tnto  the  joint  cavity  or  rupture 
y^^n]^  ttw  *kin.  Secondar)'  ìnfection  wìth  the  orditiary  pyogcnic 
M-As^  »*»l  HiUìv  arthritis  may  follow. 

tvt  tvwfniW  sypbilis  the  knce  is  fret|tieAtly  aiTected.  One  of  the 
Wti<«t  v>^mnK>n  forms  is  a  stmple  symmetrìcal  serous  effusion  (ouod  ia 
V^^Uvn  Iwlwrni  ihe  ages  of  8  and  15  years.  Hutchinson  states  that 
\K*tt^iV  kH«- joint  eflusion,di;vdoìiingsynrhronously or  inclosesequence, 
<gi4thoul  ««y  definite  rcasòn,  can  bc  considcred  luelic.  In  this  condition 
iKvfv  l»  iwai-tìcally  no  paio,  and  very  little  lìmitation  of  motion.  The 
«HMmoI  o(  elTuaion  maybe  considerable,  and  no  oOier  thangc  in  the  joint 
«»v  hfl  proM-nt.  The  condition,  howe\'er,  may  bc  sccondary  to 
«ynhlHiiciwteilisin  the  end  of  the  femur  or  tibia.  It  may  beassocìated 
wHholher  miuiifcstationsof  syphilis,  though  children  may  havc  repeated 
«IlAtkK  which  occur  earlicr  than  the  sptxitìc  kenititis  or  spccific  teeth. 

rrininry  gumnualous  affeciions  of  the  synoWa  and  osteitis  with  gum- 
MUiti>U5  di»ensc  of  the  synovia  (pseudo  whitt  swclling)  do  not  difTer  es- 
ftcnllidlvfromsimilareonditionsÌna(;quÌreclsyphilÌ3.  [nsyphiliticosteitìs 
u(  (Ite  lower  pnd  of  the  femur,  there  may  be  considerable  enlargcment 
ol  *he  bone  with  grcatcr  or  less  effusìon  into  the  kncc,  but  wiihout  oiher 
evlilence  of  joint  ilt&ease.  Any  intcrfcrcncc  with  motion  ì»  due  to 
alteratiun  in  the  »ìzc  of  the  bone.  Efiusion  usunlly  clvars  up  with  spccì6c 
Uvamcnt  but  thcrc  ìs  a  tendency  for  the  condition  to  recur. 

Tke  AnliUjoittt. — The  ankle  is  fairly  (rcquently  afifccted  bys>*philìs 
■nd  the  fornis  of  joint  involvement  are  like  those  found  in  other  jointa, 
Arthralgìa,  simplc  synovitis.  gummatous  synovìtis  and  osteitis,  es- 
pecially  of  the  lower  end  of  the  tibia  may  occur.  If  osteitis  occurs 
tbcre  Ì5  cnlargemcnt  of  the  iowtr  end  of  the  tibia  or  malleoli,  the  joint 
bccome«  swoUcn  and  paìnful,  and  pain  is  often  «orse  at  night.     Usually 
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tendcrncss  is  Dot  vcry  marked.  Thnc  is,  as  a  mie,  no  muscic  spastn 
and  muLion,  though  limìled,  is  without  pstiì.  Sinuaes  may  form  about 
the  joint.  With  the  kncc  and  anklc  thcrc  scems  to  bc  a  fairly  de&nìte 
connection  between  strain  of  the  joint  and  the  development  of  syphilitic 
synovitis  aiid  arthritis.  Syphilis  may  involve  the  feet  and  gìvc  rise 
to  a  conditìoti  which  simulatcs  to  a  consìdcrablc  dcgrec  flat-Eoot.  The 
type  of  flat-foot  is  thsit  which  is  usiially  associated  w-ith  gonorrhoca. 
Kadiogratns  oftcn  show  nodcs  on  the  lowcr  end  et  the  tibia,  on  the 
astragalus  and  on  the  metatarsal  bones,  but  these  are  noi  the  spur-like 
osteophytes  seen  in  fionorrhoea.  Paìn  ia  promptly  relieved  by  spccific 
treatment. 

Prognosis  wìll  depcnd  upon  the  accuiacy  of  the  diagnosis  and  the 
prompiness  and  faìlhfulncss  o(  the  treatment.  U  treatment  is  begun 
in  the  carly  stage,  complete  rccoverj'  can  be  expectcd.  Even  in  cases 
where  there  is  considerable  destructìon  or  scar  formatìon,  specific 
treatment  arresti  the  process,  and  saves  what  is  stili  reparable  (Hart* 
tung).  If  the  condition  ìs  not  trcatcd,  considerable  damagc  to  the 
joint  Ì8  apt  to  result. 

The  treatment  of  syphilis  of  the  joints  is  that  of  sj-philis  anywhere 
else  in  the  body.  Immobilization  except  for  pain  is  quitc  unncccMary 
ìd  most  case&.  If,  howcver,  the  joint  Is  invoivcd  in  a  destructive 
prooess.  apparalus  to  sccurc  rest  and  protfclìon  ìs  ìndicatcd. 

Typhoid  Aithrìtis. — Arlhritis.  though  a  very  rare  complication  of 
typhoid  fcver,  may  occur  at  the  bcginning  of  the  discasc.  or  may  uppear 
in  the  acute  .stage  or  durìng  defervescence;  exceptionally  it  appcarfi 
during  convalescence.  The  affcction  may  be  monarticular  or  less 
frequently  pnlyarticular.  It  do«s  not  differ  esNentìally  in  ìts  cUnical 
mani  festa  tions  from  other  forms  of  infcctive  arthritis.  The  typhoid 
bacillus  is  sometimCM  found  in  the  fluii)  of  the  joìnt,  at  utlier  times 
pyogenic  organism.'i  are  prcscnt.  The  condition  has  bccn  produccd  by 
the  intra-articular  injeetion  of  the  typhoid  bacillus  (OrlofI  ;  "  Centralblt 
F.  Bakt.,"  1890).  The  polyarlicular  variety  may  appear  al  the  be- 
gìnning  of  the  disease.  Several  joints,  kncc.  clbow  and  others,  bccome 
affected,  and  pain  and  swclling  are  present  in  varying  degrecs.  The 
indammation  is  not  of  a  scrìous  character;  it  ìs  more  apt  to  bc  of  the 
nature  of  a  serous  synovitis,  and  ustially  subsìdes  rapidly,  but  may  bc 
foUowed  by  considerable  stiflncss.  The  monarticular  type  is  gcnerally 
more  severe,  and  affects  one  of  the  large  joints,  most  oftcn  the  hip. 
It  occurs  during  the  height  of  the  fever,  less  often  durìng  defer\'esccnce. 
Pain  ìs,  US  a  mie,  slight  but  it  may  bc  severe.    Swclling  due  to  effusìon 
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into  the  joint  cavity  ìs  usualty  macked.  The  coursc  of  the  arthrìlU 
may  be  comparatìvoly  mìld,  the  attack  subsJdes  and  the  joìnt  retums 
to  the  normal  condìtioa.  If  the  eQusìon  is  quite  large,  the  capsule  may 
bccomc  strctchcd  and  spontancous  dislocation  may  follow. 

At  timcs  the  inflammalion  persÌ3ts  and  ankylosis  rcsults  or  a  sup- 
purative arthritis  may  dcvclop.     This  lattcr  condition  is  the  usuai  forra 
oi  septic  affcction  of  the  joints,  due  lo  the  presence  of  staphylococcBj 
or  streptococci,  whìch.  bave  entered  the  circulation  from  intcstina^^ 
ulccrs  or  bcd  sorcs  in  the  courst  of  the  discasc.    Bccau&c  oi  the  severity 
of  the  f;cneral  dì&ease  and  the  apathy  of  the  patient,  the  arttirìtÌ£  may 
bf  ovurlookcd.     The  mÌ!dcT  forms  of  joint  indamniaUon  occurring  In 
typhoid  ivrvQT  do  noi,  as  n  rule,  add  to  the  gravity  of  the  prognoNS. 
Suppurative  arthritis  is  a  highly  dangcrous  complication  and  generaUy 
proves  fatai.     In  a  few  cases,  evcn  when  ihere  has  beifn  no  evìdence  of 
joint  involveraeai  during  the  fever,  a  chronic  arthritis  may  appcar  dur 
ing  convaltsccncc.    This  more  oftcn  affccts  the  jointa  and  ligamcn 
of  the  spine  (tj-phoid  spine)  and  causes  considerablc  paìn  and  s 
n«ss,  but  may  octur  ìn  the  hip. 

Pneumococclc  Arthritis.— This  is  rare  in  adults  and  nearly  always 
occurs  as  a  complication  of  acute  pneumonia  (lobar  or  lobular).     It 
h  more  frcquent  in  small  children  and  i.s  asso(.:iated  wilh  pneumucoccat 
discase  of  the  lungs  or  middle  car.     Rarcly  it  occurs  nilhout  any  evì- 
dence of  pneumococcal  dlseusc  in  other  (jarls  of  the  body.     The  in- 
flamcd  mucous  mcmbrancs  of  the  nosc  or  throat  afford  the  atrìa  o: 
infection.    The  aflfcctìon  is  generally  monarlìcular,  occasìonally  it 
polyarticuiar,  and  wìth  the  exception  of  the  hip  the  larger  join 
(knce,  shouldcr,  cibow)  are   most   frcqucntly   involvcd.    Therc  a: 
no  special  featurcì  vrhlch  cbaraclerue  thb  form  of  infecUve  arthrìlì: 
Clinically  the  symptoms  are  severe,  and  the  course  rapid.     The  on- 
set  is,  aà  a  rute,  suddtrn  with  pain  in  the  joint;  the  joìnt  »welU  rapidly 
and  pain  and  tenilurncss  liecome  marked.    Swelling  may  extend  to  thi 
soft  tissucs  beyond  the  joint.  redncss  of  the  skin  is  prcscot,  and  the 
general   temperature  is  tiigh.    The  inflammalion  is  essentially  de- 
structivc,  suppuration  occurs  frcqucntly,  and  the  joint  contains  a 
yellowish-grecn  pus.     As  the  condition  is  serìous  it  is  important  t 
malie  an  tarly  diagnosis,  for  carly  inci^on  and  draìna|>e  are  absolutel 
called  for.    Diagnosis  is  obviously  easy  if  the  patient  has  pncumoni 
but  may  be  difficult  ìf  no  evìdence  of  pneumococcal  infection  in  otb 
parts  of  the  body  cxisis.    BactcrìoloKìcal  cxamination  uf  the  blood  an< 
joint  fluid  is  importanl. 
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The  prognosis  is  grave,  espedalb'  whcii  the  artlirìtìs  h  added  lo  a 
more  or  Icss  severe  attack  of  pncumonia.  In  cascs  noi  complicateci 
by  pneumonia,  the  amouot  of  blood  infeclion  is  usually  comparatively 
slight  and  ihe  ouiliMik  for  recovery  bettcr.  The  treatment  is  govcmed 
largcly  by  the  condìlion  nf  the  paticnt  and  the  characterof  the  cxudatc. 
U  the  joini  containa  ver>*  little  fluid,  i(  the  fluid  bc  serous,  and  if  the 
conslitutional  involvcment  be  not  grvat,  oae  may  tempurìze.  Cascs 
of  cure  by  sìniple  aspiratlon  and  immobilizatìon  havc  bccn  rcported. 
l(  the  caudate  ià  purulent  and  constitutional  symptoms  are  severe,  the 
sooner  arthrotomy  is  done  tlie  better. 

GonorThceal  arthritis  occurs  as  an  acute  or  chronic  syncxitis  or 
arthritis,  whìeh  may  bc  mon-  or  polyarticular  and,  whìle  any  joint  {& 
subject  to  attack,  the  larger  ones  are  most  frequcntly  ìnvoivcd.  In 
womi-n  iht:  causai  agent  is  sometimes  ditlìcult  to  find  and  post-puerperal 
arthritis  of  gonococcal  origin  ìs  often  callcd  puerpera!  rheumatbm. 
While  no  age  is  exerapt,  it  occurs  most  frequcntly  in  young  aduli  life 
(20-30  yean),  and  more  often  in  the  male  Ihan  in  the  iemale.  ]n 
some  cascs,  therc  is  a  ccssation  of  the  urethral  discbargc  at  the  onsct  ot 
the  arthritis,  and  a  reappearance  with  the  subsidence  of  the  latter. 
The  arthritis,  at  timc5,  (oUows  the  passing  of  a  urcthral  cathctcr  or 
sound.  Infanls  wilh  ophthalmia  neonatnrum,  and  little  girls  with 
gonorrhoeal  vaginilis  may  suflcr  from  the  joint  affection. 

That  the  arthritis  is  causcd  by  the  prescnce  and  activity  ot  gono- 
cocd  in  the  juints  or  in  the  articular  cxudatcs  b  ihovra  by  the  fact 
that  ibcse  organisms  can  be  obtained  in  greal  numl>ers  and  grown  in 
pure  cultures  from  the  joint  cffusion,  and  cvcn  in  thosc  cases  in  whìch 
the  joint  fluid  is  iterile,  smears  niade  from  the  synovial  villi  show 
gonococci  in  grcat  numbcrs.  The  affection  has,  as  a  rule,  the  charactcr- 
istics  of  a  synovitis,  and  the  pathologic  proccss  may  remala  contined 
to  the  synovia.  The  clinìcal  forms  assumed  by  gonorrhoeal  arthritis 
havc  bccn  groupcd  under  varìous  typcs. 

1.  ArthraJgù,  wilhout  apparent  definite  le^ons  in  the  joints.  It  is 
chararterized  by  wandering  pains  about  the  joints  without  redness  or 
swclling.  l'ain  may  persisi  for  a  considerabtc  Urne  and  givc  rise  to 
stiffncss. 

3.  SeroHS. — ^Thi»  varicty  may  bc  mon-  or  polyarticular,  Thcre  is 
a  rapid  4>fTusiun  into  one  or  more  jointÀ.  The  exu<Lile  ts  clear  or  slightly 
turbid  and  may  rontain  flocculi  of  fibrin.  The  syDovjaI  membrane  is 
injected  and  ihere  is  oedema  of  the  perìarticular  tissues.  From  the 
swolU-n  and  rcddvned  villi  gonococci  may  bc  obtained  in  targe  numbers. 
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The  curlilugc  is  not  crodcd,  nor  is  thcrc  any  bone  involvemcnt  ;  the  swi 
inft  KTndunlly  suhsìdes.  but  may  recur.     As  a  riile,  general  fiympto 
are  not  noliced,  though  the  evcning  temperature  may  be  2"  or 
above  nornial.    Occasionully  tlic  temperature  riscs  to  10,^°  or  i04**F,T 
■nd  signs  o(  cxtraarticular  inflammation,  ocdema  and  intiltration  oì 
Ijerlarticular  tissucs  and  involvemcnt  of  the  tcndon  shcaths  appcar. 

3.  Strofibrinous. — This  (orni  develops  suddenly.  As  a  mie  therc  is 
UtUc  fluidin  thejotnt  cavily.  The  periarticular  tissucs  are  cxtensively 
[nvulved  and  the  skin  is  of  ten  red  and  hot.  Paìn  is  severe.  The  ìnflam- 
mution  ultimately  subsides  and,  depending  upon  the  extcntof  the  de- 
■truction,  the  joìnt  is  renderò!  sUft  for  a  long  lime,  or  fibrous  ankylo 
which  is  pcrmanent,  followa. 

4.  Suppuralive     {puruUni     and     phìegmonOMs). — Thcsc     forms 
fortunniely  rare.    The  onsct  isusually  aitendcd  wiih severe  pain,  swell- 
ln|[  and  constilutional  dìsturbances.  though  general  syraptoms  may 
be  abseni  in  some  tascs.     Mixed  infections  may  be  prcscnt  but  th 
moal  severe  purulent  or  phlcgnionous  typc  may  be  due  entìiely  to 

gOlKKO^TUS. 

Symptomatology. — Durìng  thcflorìd  stageof  a  gonorrhcEalurethri 
itftcn  {n  the  third  week,  the  patient  notices  sti0nes3,  flight  teaderness 
und  cjcpcricnces  pain,  moreorless  di  fluse,  dar  tinger  shoolingincharact 
in  viirious  joints,  Oftcn  the  small  joints  of  the  hands  and  fcet  are  fir* 
involvcd  witlioul  syraptoms  yth«  than  tendcnies».  Examination  of 
tti»  Jolnt»  may  bc  negative  or  sligbt  swcUing  in  oac  or  more  joint3  may 
Iw  preitent.  In  a  day  or  two  the  symptoms  subsìde  or  disappcar  e 
tlrcly  from  Ihese  joints  and  pain  of  a  grcater  degrec  appcars  in  une 
twi»  of  1I1C  largcr  joìnts  (knee.  anklc,  wrist)  and  thcsc  bcgin  to  swell, 
bfcomc  reddened  and  locai  temperature  is  increased.  Again,  witho 
llif  pri'liminary  involvemcnt  of  the  smaller  joints,  onc  or  two  of  ihe 
lur^cr  jfiinls  may  be  affected  from  the  first.  General  malaise  may 
bave  prccedcd  for  a  day  or  two  the  onset  of  the  joint  pains.  General 
lerniMrature  i»  irregular,  of  a  moderale  grado  and  may  disappear  while 
llir  joint  condition  remains  unchangcd.  In  occasionai  ìnstanccs,  the 
lcm|j«raturc  may  rise  to  io3**-io4'*F.  and  this,  in  the  acrous  fotm,  wilh- 
out  HUpporation.  In  thciic  case»  therc  is  involvement  of  the 
Hrlk'tihir  ti^ues,  tendon  shenths,  ligaments  and  fascia.  In  the  scver 
luppurutive  forms  ali  locai  signs  are  markedly  increaiwd  and  consti' 
llonal  disturbances  are  prcscnt.  In  ccrtain  cases  of  great  severi' 
howcvcT,  constilutional  symptoms  may  be  practirally  abscnL 
and  lendcrnes^  are  severe  and  Constant,  and  paìn  b  vcry  much  ao 
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tuated  by  movements  o(  Ihe  limb.  Becauw  of  thìs  the  joint  ìs  usually 
liekl  quiie  lìrmly  fixcd.  Pai»  antl  Icadurness  are  market!  even  in  ihe 
scrous  form.    Thatpain  is  due,  in  part,  lo  a  strctcbìng  of  the  capsule  by 

I  tlie  effusion,  ts  »h.own  by  the  fact  that  it  is  constderably  di  minished  by 

I  ftspÌTa.tion. 

Swelling,  redness,  and  increased  locai  temperature  vary.  Sw«;Uing 
may  be  marked  in  the  serous  form  and  ìs  due  prìncipally  lo  the  effusion 
into  the  joint.  In  the  scro-fibrinous  t>-pc  swelling.  as  a  rulc,  is  Icss 
marked  and  is  due  rather  to  involvement  of  the  extraarticular  tissuea 
than  to  the  joint  cffusions,  Redness  is  prescnt,  espcdally  in  the  scro- 
iibrinous  and  suppurative  forms,  and  in  the  latter,  a  brawny  induration 
of  the  periarticular  tìssues  is  preseol.  A  chili  occasìonally  occurs  at  the 
onsft.     In  rcgard  to  the  onset,  Murphy   (Surgical  Clinics,  I,   igi2, 

tp.  926)  saya,  "the  mie  is  they  do  bave  a  chili,  and  quite  a  severe 
chili,  evcn  in  the  Ncisserian  metaslatic:  type  of  infection."  "Profuse 
pcrspiration  ift  not  often  prescnt.  Crepitus  obtaincd  on  passive  motion 
h  not  Constant,  and  is  often  due  to  nn  accompanying  tenosynovìtis. 
The  bloud  show»  a  slight  aniemia  and  a  moderate  degrec  rjf  leucocytosts, 
but  thcrc  is  no  apparent  relationshìp  betwecn  the  latter  and  the  scvcrity 
of  the  joinl  leàions. 

!  The  hip'joint  is  the  seat  of  gonococcal  infcction  more  frcqucntly 
than  was  formerly  supposed.  In  the  combined  stallstics  of  Northrup, 
Unger  and  Bcnnecke,  in  a  total  of  704  cases  the  hip-joint  was  involved 
in  43  (Young's  Manual  and  Atlas  of  Orthopedic  Surgerj')-  The  onset 
may  be  graduai,  with  more  or  lesa  diffuite  darting  pain»  in  various  joints 
and  a  moderate  elevation  of  temperature.  The  hip  finally  bccomes  in- 
volved and  bear»  the  bruni  of  the  infection.     On  the  ather  band,  the 

i  onset  may  be  quite  sudden,  with  sharp  paia  in  the  joint,  so  intense  at 
times  that  morphine  ìs  required  for  relief.  The  joint  becomes  swollcn 
by  serous  eflusion,  accompanied  by  marked  swelling  of  the  periarticular 
tissues.  Ri-dness  is  prescnt  and  the  locai  temperature  is  intrea*ed. 
Pain  and  tenderness  are  con&tant  and  pain  is  increased  by  motion.  In 
cases  with  markfd  cffus^ìon,  spontancous  dislocation  may  octur.  \V'Ìth 
serous  effusion  the  swelling  gradually  subsidcs,  pain  and  tendemcss  dìs- 

{appear,  but  recurrences  are  apt  to  follow  or  a  condition  of  chronic 

rfaydrarLbro5Ìs  rcsult.    In  cascs  witb  a  serofibrinous  exudate,  adhesìons 

[are  quite  apt  lo  occur  and  caune  serious  impairmcnt  of  motion.    Tender- 

ine^»  und  ^itltTness  may  petsist  and  some  pcrìarliculur  induration  remaìn. 
Gonorrhoeal  arthrittsof  the  hip  occurs  in  childrcn,  esjK.-ciaUy  in  little 

Fgirls  with  vulvo-vaginitis,  but  has,  as  a  mie.  a  favorable  courac. 
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The  hue  h  the  joint  mosl  frequently  affecled  hy  this   form  o| 
arlhrìtis.     In  the  combìncd  statistìcs  o[  704  cascs  rcfcrr«d  to  above 
there  was  ìnvolvement  of  the  knee  in  358.    It  may  become  ìnvolvec 
seoondarìty  at  any  time  during  the  urcthritìs.  bui  ìs  usually  affcctec 
early  in  thr  diseasc.     Excc-ptìonally.  howcvcr.  the  arthrilis  dcvclops^ 
after  the  diseaae  haa  lasted  for  aonie  time.    The  onset  is.  as  a  mie, 
sudden.     A  suddcn  chili  accompartìcd  by  Icvcr  and  pain  in  the  joints  o( 
the  hand.s  and  calve*  of  the  U'j^s  niay  u*hor  in  tlie  arthritis.     The  kne 
bccomcs  painful  and  àtìff  and  a  fusiform  swolling  due  lo  effusion  into  th( 
joint  and  to  periarticular  infiltralion  rapidly  supervenes.    Fluttuatioi 
is  easily  made  oul  and  the  patella  floats.    Redncss  of  the  skJn  is  presern 
ami  the  loca]  temperature  ìs  incrcascd.    Pain  and  tendcrness  are  cxtrcmc' 
in  the  knee-joint.     The  general  temperature  is  not  at  ali  proportionate 
to  the  intcnsity  of  the  locai  signs.     The  joìnt  is  iised  by  muscular  KpasmJ 
If  the  cfFusion  is  scmus.  Ihc  inflammator>'  ftigns  usually  subsidc  and  re- 
covery takes  place  in  four  or  live  weeks  with  perfect  motion.     In  case 
wbere  the  exudaie  is  estreme,  bai'ktvard  subluxaiion  of  the  leg  may  re 
sult.    li  the  cxudatc  h  scro-tibrinous,  organized  adhe5Ìon.s  form  anc 
greatly  impair  functiun,  and  in  a  stili  mure  severe  grade  of  ìnfìamniatiun' 
the  cartilagc  bccomcs  tibrillatcd  and  crodcd  and  bony  ankylosi&  results. 
The  patella  may  become  adherent  to  the  condyles  of  the  (emur  early, 
Suppuratioii  occasionally  supervenes. 

The  ankU-joint  is  quitc  frequcnlly  the  scat  of  gonococcal  invasione 
In  the  combined  atatistics  of  Northrup,  Finger  and  Bennecke,  in  a  total 
of  704  cases  the  aoklc  was  invoivcd  in  125. 

In  this  joint  the  arthralgìc  form  of  the  dìseasc  Ìs  quite  common,^ 
and  the  small  joints  of  the  (oot  are  frcquenlly  invoived.  Slight  tender- 
ness  and  wandcring  pains  are  presenti  rcdness  and  sweUing  are  absent^ 
This  frequently  persìats  for  a  long  time  and  may  give  rise  to  a  troubU 
some  form  of  flat-foot.  In  olher  cascs  therc  is  slight  tenderness, 
rcdneas,  swelling  and  pain  across  the  instep,  or  swelling  rcdness,  tender- 
ne^ and  paia  are  mach,  acccntuated,  and  the  surface  temperature  is 
elevate*!.  Resalutìon  may  be  complete.  Stifines.>t.may  [lersìst  for 
considcrablL-  time  or  ankylosia  result, 

ChroQÌc  Gononhoeal  Arthritis.  — Thì»  may  foltow  the  acute  con- 
dition  or  dcvelop  gradually  and  pcrsist  for  ycars.     In  faci,  unlcss  thi 
primary  iidlammation  of  the  genìlo-urinary  traci  h  healed,  the 
ìciHanimatìon  in  wont  to  persisi  as  a  chroiiic  proccss  and  cxtend  uni 
the  function  of  the  joint  is  destroyed.    The  iìnal  result  is  ankyloril 
and  when  this  ha»  bcen  attaìncd,  inflammation  »ub<>ides.     After 
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slagcs  nf  proliferation,  the  sym)via  graiiually  umlerKoei  a  fibrous 

,     ch»Qge  and  linaliy  after  some  tirae  ihc  joint  bcconies  a  mass  of  ad- 

'     hesaons.     Bccause  of  disturbaocc»  of  nutritiofi  Uie  carlilagc  becomes 

fibrillated.     Gonococcal  involvcmcnt  of  the  joìnt  ìs  primarily  a  syn- 

o\'itis,  and  just  whai  part  the  lymphoid  marrow  and  periosteum  take 

in  the  process,  is  hard  to  dclermìne  because  of  the  difTicuIty  of  securiug 

spccimens  with  a  definite  and  complete  histor>'.    The  final  picturc, 

howevcr,  is  slmilar  lo  other  forms  of  chronic  arthriti*  and  il  raay  be 

difHcult  tn  distinguish  it  from  tubcrculosis.     The  radiograph  sbows 

thinning  and  erosion  of  the  cartilageorìts  disappearance,  and  a  rarefac- 

tion  of  tlie  bone,  possìbly  its  parlia!  dcslruclton. 

I  The  joint  is  shrunken  and  stiff,  and  as  long  as  the  morbid  process 

I     remains  aetivc,  painful.    When  the  disease  bas  reached  its  logicai 

outcomc,  ank.ylosl5,  patn  dìsappcars  and  the  paUcnt  ìs  ablc  to  gel 

about  with  comfort.     WTiìle  a  moderate  degree  of  deformily  niay  be 

prcacnt,  the  cxtrcmc  contractures  so  charactcrislic  of  tuberculosis  are 

not  seen.    This  is  probably  due  to  the  faci  that  the  disease  process  is 

largely  confined  to  the  synovìa,  and  there  is  little  desiruction  of  bone. 

The  musclcs  o(  the  Umb  atrophy. 

r>itigH*>3»s.— Certain  cases  present  coosiderabìe  difficulty  la  diag- 
nosis.  DiSercntial  diagnosis  is  to  be  made  from  acute  rheunuitìc 
fever,  the  acute  stage  of  arthrilis  deformans,  gout,  s>^)hilis,  and  tuber- 
culosis. The  principal  poinl  to  establish  ìs  the  presencc  of  the  primary 
disease,  urethritis,  salpingitis.  ctc-,  and  cspccially  the  <lenionslration 
of  gonococci  in  great  numbers  in  the  urethral  or  vagìnal  dìscharge, 
but  one  must  always  bear  in  mind  the  pusslbility  that  u  urethritis  may 
be  associated  with  other  fornis  of  arlhritis.  The  relation  of  the  tinic 
of  onset  of  the  joint  affectìon  to  the  appearancc  of  the  primary  disease 
i&  helpful  in  many  cases,  the  mrtastatit  infcction  of  the  joints  often 
appearing  in  the  Ihird  wcck  of  the  urethral  troublc.  The  denionstra- 
tlon  of  the  guRococcus  In  the  joint  exudate  by  aspiration  or  by  stnear 
from  the  synovìal  membrane  is  the  only  po«tivc  test,  and  whcncver 
possible,  examination  of  the  joint  fluid  shoutd  be  made. 
^_  From  aiuie  rkeumalic  jeser ,  gonorrhcal  artliritis  may  be  cUilercntiatcd 
^pi|y  the  faci  that  the  pain  of  the  lattcr  condìtìon  is  not  affected  by  the 
admìni-^lration  of  salicylalcs,  sweating  is  not  nearly  so  pronounced, 
and  therc  is  not  the  samc  tendcncy  to  cardiac  involvcmcnt,  Ob- 
Stinacy  ìs  a  distinguishing  fcature  of  gonococeal  involvement  of  jointi. 
In  arlhritii  drjormans  the  affcctcd  joints  are  rarely  so  tender.  The 
Smaller  joints  are  more  often  involved  and  the  rondìtion  persists  with 
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rtiirfc^mng  <rf  flie  jojnt  aod  Mufced  pcriarticBiir 
by  the  radiograplL 

^£tt<e  fMtf,  as  a  nde,  is  loolised  eady  to  a  ù^  joint,  bmmA  cAcb 
the  tnetatano-phalangeal  artkiihrfion  «f  the  great  tue.  The  agt, 
histoiy,  mode  al  oiuet,  pccsence  of  tophi,  aad  an  «ceniate 
of  the  urie  add  excretioii,  are  hd^rfnl  featmei  in  die  Sagpm 

In  syphUis,  arthrìtis  and  pains  in  the  Umbs  an  oonunon  i 
manif estatioQs.  Occanonally  the  i<Hnt  affectimi  is  aeven^  The  Ustotj 
u  of  the  first  importance.  A  caieful  cianrinatipn  for  endenoe  of  Ab 
primary  lesion,  mucous  patches,  skin  eiiq>tioiis,  lymphitir  glandutor 
involvement,  the  Wassennaim  reaction  and  finaSy  die  thetapentìc  tat 
of  the  antìsyphilitic  remedies  wìll  render  the  diagnoós  dear. 

Tuberculosis. — The  graduai  onset  of  the  arthrìtis  with  easy  fatigne, 
the  limp,  slight  paio,  absence  of  tenderness  and  swdtiog  in  the  eady 
stage;  the  intermission  following  rest  in  «faich  the  syn^toms  sobade 
and  pain  disappears;  the  radiogr^h  shoiving  epi^diyseal  foci — ali  are 
pointH  \X}  W  remembered. 

Although  gradually  progresMve,  acute  exacerbations  often  wppeax 
and  subùde,  and  the  process  seems  to  remaiu  sta.tionaiy,  but  without 
profier  treatment  the  process  contlnues  and  increases  in  aeverìty  untfl 
finally  pain  and  swellìng  are  marked,  motìon  in  the  joint  veiy  mudi 
limitcd  and  crepìtus  may  be  elidted.  Early  muscular  atrophy  is  a 
disti n^uishin;;  feature.  Finally  the  presence  of  tuberculo^  in  other 
I^arls  of  Ihe  bnriy  as  indirated  by  symptoms  and  physical  »gns,  or  the 
reaction  to  tlic  tulicmilin  tests  (ophthalmo-tubercular  reaction  of 
Calnictlc  t>r  von  l'irqucl's  lutaneous  reaction)  is  suggestive,  iriiìle 
inoculiition  of  n  ;;uinc-a-pif;  \vith  the  joint  fluid  may  be  the  means  of 
reachinf;  a  po-itivc  diiif^iin^i^. 

In  ti»;  1  lironic  forni  of  gonorrhccal  arthrìtis  if  careful  examination  is 
madi-,  the  fmal  conorrhrea  can  usually  bc  found.  In  men  tbis  is  usuaJly 
in  the  prostate  or  srminul  vesicles;  in  womcn  the  glands  of  the  labìa, 
endomotrium  or  l''al]o[)ian  tubes  may  harl)or  the  organism.  Discovery 
of  the  cause  will  render  the  diaf^nosis  absolute.  Examination  of  the 
urine  may  reveal  shreds  ami  n'inococci.  Frequently,  however,  it  is 
impc)sii>le  to  lind  the  organism  in  the  gcnital  lesions  in  these  cases. 

Einally  the  comiilement  lixation  test  for  diagnosing  latcnt  gonococdc 
infecticms  as  worked  out  by  Schwartz  is  a  valuable  aid.  Schwartz 
(American  Journal  of  Medicai  Sciences.  1911)  has  preparcd  a  poly- 
valent  antìgen  from  a  mixturc  of  many  diffcrcnt  strains,  and  this 
fixes  the  lumplement  whcncver  onc  of  its  component  strains  does  so. 


NON-TRAUMATIC  AFFECTIOSS  OF  THE  LOWER  EXTREMtTIES        513 


ind  conscqucntly  ihi;  ncccs^ty  of  tcsUng  the  scrum  against  a  number 
_of  aniigens  ì»  avoìded. 

Prognosis. — Gonorrhoeal  arthritis  is  not  in  itsclf  dangcrous  to  lìfe. 

'he  acute  inflammation  of  the  joint  may  subside  completely,  and 

leave  the  joint  in  a  normal  condìtion,  bui  il  is  quite  lìkely  lo  persisi 

and  bccome  chrunic,  rcsuliiag  ìn  fibrous  ankylosis.    Evcn  in  chronic 

sises,  a  cleaning  up  of  the    focus  of  infection    may    cure  the  joint 

Condìtion. 

Relapses  are  frequcnt  unless  the  causai  lesion  can  he  curcd.    In 
the  arthralgic  and  serous  forms  the  outloolc  is  good.    In  the  sero- 
filìrinouH  and  suppurative  varicties,  much  ìo-ì^  of  function,  with  con- 
ùdcrabk  crippUng,  the  resuU  of  tìbrous  aad  bony  ankylt^sis,  is  to  bc 
cpectcd. 
Treatment. — The  first  indication  for  treatment  i&  to  attend  to  the 
'causai  !esion.    Whether  reinfection  from  the  genital  lesion  is  con- 
siantly  otcurring  is  nyt  known.  t)Ul  ijaliciits  reciwer  more  quickly 
I     with  activc  and  successful  treatment  of  the  prìmary  lesion.    In  the 
acute  stage  to  prevent  futther  injury  to  the  iaHamed  joint  the  patient 
^^s  put  to  bcd  and  the  joint  immobtLizcd  by  mcans  of  a  sphnt.     Care 
^panust  be  exercised  to  avoid  the  dangers  of  prolonged  iramobìlization. 
Murphy  uf  Chicago  (Surgical  Clinìcs,  1912)  recommends  the  applica- 
tion of  Buck's  cxtcnaon  to  the  leg  in  ordcr  lo  relievc  Ìntra-articular 
preseture,  and  to  kcep  the  joint  surfaces  from  conùng  together.    He 
uses  repcatcd  injcctions  of  a  2  per  cent,  formalin  in  glycvrìn  solution 
kcto  produce  i^trong  reaction  to  overconie  the  infection.     Hot  or  cold 
^applications  are  oftcn  gratcful.    With  considerable  distention  aspira- 
lion  of  the  fluid  often  relìeves  the  pain.  but  the  fluid  fretjuently  re- 
accumulates.     If  pus  is  present,  aspiration  and  lavage,  or  incislon  is 
indicated  in  the  phlegmonous  forni,  particularly  in  the  mixcd  and 
^—aecondary  ìnfeciions. 

^P  In  regard  to  the  use  of  vaccine^  and  antigonococcus  serum,.  reports 
^ns  to  the  efficiency  of  the  inetho<l  are  varied  and  doubtful.  Xo  con- 
^duàve  evidence  can  be  obtained  as  to  the  real  valuc.  Furthcr.  the 
^^dosagc  and  frcquency  of  administralion  is  by  no  means  definite. 
^■Keither  vaccine  nor  seram  renders  the  patient  imosunc.  Kelapses 
^^aftcr  this  mcthod  of  treatment  are  common.  As  to  the  dosage  of  the 
rvaccim-,  L.  E.  Schmidt  (Thcrapeutìc  Gazctte,  1909)  advises  the  ad- 
inistralion  of  comparatively  sraall  doses.  io  millìon  to  30  million, 
casps  of  acute  gonorrhceal  joints.  In  the  subacute  or  chronic  cases, 
jo  mìlionjio}5o|million  bacterìa  gìve  the  best  rcsults.    He  furthcr 
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thcy  may  lift  the  cartìlagc  from  the  bone,  or  thcy  raay  cause  !ts 
ftbsorpliun  in  pkces  and  perforate  it,  or  they  may  sprcad  cut  under  ìt 
and  entcr  the  joint  at  its  murgìn.  As  soon  as  the  dìsease  has  gaìned 
the  joint,  the  synovìa  becomes  infected.  When  the  denudcd  surfaces 
of  the  two  bones  lie  in  approxìmation,  ankylosis  may  talee  place.  This 
ankylosis  is  probably  always  fihrous  cxccpl  in  childrcn  after  a.  secondary 
infectioii.  The  gross  deforniity  of  the  joinl  is  soraetìmes  very  great. 
The  head  of  the  fcmur  becomes  roughcncd  and  irrcgular  and  smaller. 
The  acetabulum  may  become  considerably  eroded,  espccially  upward 
from  the  pressure  of  the  head  o(  the  femur  against  it.  so  that  iostead 
of  beinga  ca\ity  with  a  circular  outlinc,  it  becomes  ovoid  or  elliptical, 
"wandcring  acetabulum."  Somctimca  the  diaeaac  perforatea  the 
acctabulura  and  cxtcnds  iato  the  pelvis. 

Ab»ceS8  formalion  is  frequcnt  In  hip  dìsease.  The  fluìil  usually 
brcaks  through  the  joint  capsule  anterioriy  on  the  under -surf  ace,  and  the 
abscess  presents  on  the  anterior  surfacc  of  the  ihigh. 

Roughly  spL-aking,  tuberculosis  of  the  hip  forms  about  30  per  ceot. 
of  ali  cascs  of  osscous  tubcrculosis.  Tt  is  excceded  in  frcquency  only 
by  tubrrculous  spondylitis  (Pott's  disca-se). 

Although  hip  dìswLse  occurs  at  ali  ages,  children  are  much  more  fre- 
quently  affected  than  adulta.  Almost  90  per  cent,  of  the  cai^es  occur  in 
the  lirst  decade  and  about  50  per  cent,  of  the  cases  before  theageof 
fivc.     Thi-  disease  prat:LicaUy  nevcr  occurs  before  the  second  year. 

The  rcason  for  the  frequcnt  occurrcncc  of  tubcrculosis  in  the  hip  is 
uoknown.  Trauma  probably  has  nothlog  to  do  with  it,  as  the  joint»  of 
the  foot,  anklc  and  knce  are  injurcd  more  oftcn  than  those  of  the  hip. 
According  to  Kraser  ("Siluation*  of  Lesions  in  Osseous  Tubercle," 
Edinburg  Medicai  Journal.  November,  3912.  See  a]50  Ely,  "Joint 
Tubcrculosis,"  Wm.  Wood  &  Co.,  igii.)  The  favorite  starting  point 
of  the  disease  is  the  lower  pact  of  the  neck  of  the  fcmur,  ju^t  exlernal 
to  the  cpiphyseal  cartìlagc,  a  part  sìngularly  protected  from  trauma. 
It  Is  possible  that  some  peculìarity  of  tlie  structurc  of  the  marrow  in 
that  area  is  responsible. 

Symptoms. — 'l'he  symptoms  uf  hip  dìsease  gcnerally  come  on  slowly 
and  insidiously,  but  in  rare  instances  they  may  come  on  acutcly.  The)' 
are  limp,  pain  and  siìflnirss;  the  lin^  xisually  comcs  on  slowly,  gradually 
devdopiiìg  from  an  atmnst  imperceptibte  change  in  the  gait  to  a  well- 
dehned  limp.  The  lìmp  is  due  to  the  change  in  attitudc  of  tlie  limb, 
to  the  pain  and  to  the  musi-ular  sjiasm  and  limitntion  of  motion,  and  not 
to  any  actual  shortening  of  the  bone  until  the  late  stages  of  the  disease. 
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'Oh>  v'hUil  watks  in  such  a  way  as  to  avoid  jarrìng  the  hip  as  mucb 
l^w^tll^  Ile  tlq>s  on  the  ball  of  Ihe  foot,  not  on  the  heei,  and  kccps  thei 
kuw  Iwiit.  Often.  in  the  carly  stage»,  the  limp  ìs  preswot  in  the  mornioR, 
limi  »lt'.«p|»fars  on  excrcise.  In  cases  ìn  which  the  pain  is  severe,  the 
ihHvl  will  rvfuse  lo  use  ihc  Icg  at  ali.  In  the  late  sWgcs  of  the  disease 
\iw  Dmpì»  due,  alleasi  in  part,  to  actuatsborlcningof  the  bone,  and  also 
li»  iU»|>lacemcnt  of  the  head  upward. 

The  pai»  varies  in  intensity.  Some  cases  are  extremcly  painful  from' 
thi*  iitiirt:  in  others  the  pain  U comparatively  irregular.  It often  comcs 
xm  In  (MFoxysma  durine  the  night,  waking  the  chitd  up — night  cry. 
Il  i>  unually  worsc  from  exerdse.  It  may  be  felt  in  the  hip,  thigh  or 
kncc.  'l'hc  pain  in  the  kncc  In  early  hip-joint  dUease  is  oolorious,  and 
ho*  given  rìse  to  many  misukes  ìn  diagnosis.  Tcnàon  within  the  joint 
Iront  the  accumulatìon  of  the  products  of  disease  is  oae  of  the  causes 
ili  pnln. 

l*jt\sical  Signs.— In  elicìling  the  physical  jùgns  in  a  suspected  case 
o(  hlp-joinl  dÌMASc  the  greatest  care  and  thoroughness  should  be  ob- 
aetvcd.  I(  thi'  patient  be  a  child,  he  should  be  ìnvariably  stripped. 
Thfa  rule  knows  no  exception.  K  il  be  a  man  the  same  mie  should  be 
fiiUowcd.  In  Ihe  case  of  a  woman  the  clothes  should  be  rcmovcd  and 
ahc  should  bc  cxamined  under  a  sheet  upon  a  tablc.  The  gail  ìs  first  to 
l)c  nol«I.  The  cxamìniiiion  in  the  rccumbcnt  posture  should  bc  con 
duclcd  iipo»  a  fuirly  ftrm  table,  not  upon  a  soft  and  yiclding  bed.  Ali 
the  raoliuns  of  ali  the  joìnts  of  the  lower  cxtrenùty  should  be  tested  ìn 
thcir  full  r.inne  and  any  de[>arture  from  the  normal  should benoted  down 
ìn  black  and  whitc;  any  peculiarity  of  atUtude,  any  change  of  contour. 
nny  Irnglhcning  or  shortcning  of  the  sizc  of  the  two  limba  at  coirespond- 
ing  ptiint.s  should  also  be  noted-  The  measurements  should  bc  made, 
not  wilh  the  naked  eye,  but  with  a  tape  mcasure.  The  patient's  general 
condition  should  bc  noted. 

The  chìef  physical  sign.i  of  tuberculous  hip-joint  dicsase  are  limp, 
tnusniUr  ntrophy,  musctUar  spasm.  defarmily  and  limitation  oj  motion. 
'l'hc  limp  is  causcd  by  dcformily,  by  muscular  spasm  and  by  the  limi- 
tation of  motion.  It  ia  a  limp  of  pain  and  stiffness  lathci  than  of  weak- 
ness.  The  mu.<icular  atrophy  is  a  peculìar  phenomeoon  in  hip-joint 
dì»ea".e.  and  occurs  at  a  veiy-  carly  stage.  It  can  be  cxplaincd  partly  as 
an  atrophy  of  disusc,  but  as  a  rule,  Ìs  greater  in  tuberculous  joint  disease 
than  in  any  othcr.  tt  is  prescnt  in  the  thigh  and  calf  of  the  aflccted 
side.  The  difTercnce  in  circumfcrencc  may  vary  from  about  i  cm.  to' 
cven  IO  cm.  or  more.     In  this  atrophy  alt  the  tissues  of  the  aSci 
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extremity  participate.  The  bone»  become  lightcr  in  texture  and  sniallcr 
in  diamcter. 

MuscuUr  s|>a5m  also  ìs  an.  earty  and  important  sign,  and  Itke  the 
preceding  is  greater  in  tuberculous  joint  disease  than  in  others.  Il  ìs 
to  bc  Intcqirctcd  as  naturc's  «ffori  to  ktcp  the  joint  at  rcst.  It  varits 
inintenslty  from  aslight  degreeat  extrcnicsof  molioii  lo  marked  «everity 
at  the  sUghlest  ex«rcise.  Il  disappears  under  an  anaslhctic  and  is 
probably  re-sponsible  fur  the  changv  in  atlitude  in  the  earlier  stages  o[ 
the  disease. 

The  deformi  ty  is  the  resoli  of  the  muscular  spasm  and  of  the 
producu  of  inflammaUoD  wìthin  the  joint.  In  the  early  stagca  of  the 
dis«asc  the  deformìly  is  usually  in  extension  ^ind  abduction.  Iat«r  in 
flcxion  and  adduction.  In  the  latcslages  of  the  discare  graduai  Ahorten- 
ing  in  the  cxtremily  and  severe  muscular  contratture  may  take  place. 
The  cause  of  the  pecuhar  atliludes  in  hip-joinl  dlseaite  has  given  rise 
lo  mucb  5pcculation,butnocxplanalionhascverrcceivcd  general  acccp- 
lance.  The  atUlud»  of  flexion,  exlension,  abductiou  and  adduction 
havc  a  markcd  cllcct  in  produdng  the  symptoms  of  the  dt!>eafle,  and  an 
apparent  effect  upon  the  length  of  the  exlremity.  If  a  norma!  person 
lies  upon  a  tablc,  hh  thighs  Uè  in  apposiUon,  nciiher  ab<lucLed  nor 
adduclcd.  in  normal  exlension  and  in  slight  oulward  rotalion.  If  onc 
of  hià  llùgha  be  fixed  in  abduclion  by  disease  il  will  be  drawn  away  from 
the  othcr.  In  ordcr  to  bring  il  down  parallcl  wìth  this  othcr  thigh 
the  patient  must  tilt  hia  pelWs  downward.  This  draws  up  the  ulher 
side  of  the  pclvis,  makjng  the  wcll  limb  apparcntly  shortcr  and  the 
dlseased  onc  apparenlly  longcr — apparent  lettgthening.  This  lakes 
place  in  hip- joint  discase  as  soon  as  ihc  patient  trìcs  to  waik.  Agaìn, 
il  the  affcctcd  joint  be  in  adducUon,  the  limb  iscrosscd  over  the  wcll  side, 
and  in  order  to  bring  ìt  down  parallel  wilh  the  olher  the  patìenl  must 
draw  his  pelvìs  up  on  the  affected  side,  thus  produdng  appareni  shorlen- 
ing.  Adduction  causcs  a  deepening  of  the  fold  of  the  groin.  Actual 
shortening  is  detccled  by  measurement  from  the  anterior-superior 
spine  to  the  tip  of  the  mediai  malleolus, apparent  shoitcningby  measure- 
ment from  the  umbilicus  to  the  tip  of  the  mediai  malleolus.  The  in- 
Quence  of  Hexioii  upun  the  pruduction  uf  a  limp  and  of  apparent  shorten- 
ing can  bc  rcadiiy  apprcdaled.  Flexion  causes  a  deepening  of  the 
fold  of  the  groin  and  a  shortening  of  the  gluteal  fold  upon  the  affccled 
side.  In  order  io  find  oui  whetlier  flexion  h  present,  it  is  necess.ary, 
whcn  the  patient  lics  upon  hìs  back,  to  hold  his  lumbar  spine  upon  the 
table  by  ilexing  his  sound  thigh;  otherwise  the  patient  witl  arch  hts 
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lumbar  spine  forward,  releasing  the  discased  ficscd  tMgh  and  allomne 
it  lo  come  down  upon  the  table.    This  vrill  disguise  the  l>reseQce  o(  thcj 
flcxion  deformily. 

In  the  late  stagvs  of  the  diseasc.  espedally  il  uatrcatcd,  the  cbaj-| 
acteriatic  dcformity  of  flexion  and  adduclion  may  rcach  an  extreme 
degree,  and  this  dcformity  is  accentuatcd  by  a  graduai  shortening  of  the, 
limb,  the  resuU,  not  as  one  might  suppose,  of  destruction  of  the  fcmurl 
head  anddislocaiion,  but  of  great  atrophy  and  of  subluxation  of  the  head 
of  the  femur  by  wearing  away  of  the  up|)er  portJon  uf  the  acetabulum. 
so  that  the  head  of  the  femur  conaes  to  rest  perhaps  an  ìnch  or  so  higher 
in  the  acclabulum  than  normal,  the  "wandcring  acetabulum"  mcn- 
tioncd  abovc. 

The  limitation  of  motion  may  vary  between  a  slight  limiiaUoa  of] 
motiun  at  the  extremes,  and  a  praclical  or  complete  aboUtion  of  alll 
motion.  It  Ì5  the  result  of  the  tnuscular  spasm  and  of  the  infiamma-] 
tion  withiu  tlie  joint.  The  former  disappear*  under  an  ana;sthelic,j 
the  lattcr  does  not.  The  grcatcst  limitation  of  motion  in  hip-joint] 
disease  is  usually  in  the  direction  of  abduetion  and  complete  extension.  i 

Diujnom.— This  may  or  may  not  be  a  simple  matler.    ThereJ 
is  nothing  dctìnitcly  charactcrìstic  of  a  tuberculous  joìnt  diseascj 
except  the  demonstiation  of  the  tubercle  bacilli  or  the  tubercle  itself.  ' 
ThcX-ray  fìndingii,  the  symptomatolog^',  and  the  pathology  of  joìnt 
tubcrculo^s  are  largely  the  same  a»  are  Ihose  of  numerous  uther  joint 
discases,  such  as  syphilitic  arthritis,  pncumococcic  arthritis.  chronic 
streptococcic  arthritis,  gonococcic  arthritis,  traumatic  arthritis,  etc. 

The  diagnosi»  in  every  case  is  to  he  made  by  a  study  not  only  of  the 
joint  itsclf  but  of  the  coursc  of  the  disease,  of  the  padvnl  and  of  hi& 
history.  Tht:  tuberculin  test  ìs  suggestive  but  not  conclusive.  The  ' 
foUowing  point<i  speak  for  tubcrculoHis — youth,  slowonsct,  graduai  and 
more  or  less  steady  course  interrupted  perhaps  by  exacerba lions, 
monartjcular  nature,  demonstration  of  a  tuberculous  tesion  etsewberc, 
cxtrcmc  muscular  spasm,  abscncc  of  cartllaginous  or  bony  outgrowths, 
muscular  atruphy,  flexion  and  adduclion.  S>'pliìUs  and  gonorrhaa 
can  oftcn  bc  cxdudcd  by  a  careful  history  and  a  thorough  examìnatiun. 
The  same  may  be  said  of  pneumococcì.  t>'phoid  and  traumatic  arthritis. 
but  one  must  keep  one's  mind  open  to  ali  the  possibilities  of  error.  and 
must  be  on  the  alcrt  for  any  sign  in  any  pari  of  the  body  which  may 
point  to  the  truc  nature  of  the  disease.  In  olticr  words.  having  made 
the  diagnosis  of  tubvrculosts  of  the  hip-joint,  the  surgeon  should  al-j 
be  eagcr  to  prove  that  he  is  mistalccn.     ti  is  this  reluctance  to] 
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adm.it  crror  which  is  responsiblc  for  many  reputed  cures  of  so-caUed 
hip-joÌQt  tuberculosis. 

Dijerenlial  Diagnosis. — From  ccrtaln  cUseases  of  the  hìp-joìnt 
tuberculosis  can  be  di&Unguished  by  what  has  been  said  under  the  head 
of  diagnosis.  New  growths  occur  near  the  joiot  but  usually  do  not 
affect  the  joint  ilsclf.  They  occasion  destruclion  of  the  bone  over  a 
considerable  area,  sometimes  are  sunounded  by  ncw  bone,  and  are 
not  chuiaclcrlzcd  by  the  pain  and  muscular  S'posm  of  coxìtis.  The 
so-caUed  ostcoarthritìs  of  the  English  writers,  arthritis  dcformans  of 
the  Germans,  Goldthwait's  hypertrophic  arthritis  and  Ely's  arthritis 
type  II  Ì9  usually  monarlicular,  kikc  tuberculosis,  but  unlìkc  tuber- 
culosis occasions  bony  thickening  raiher  than  bone  rarcfaction  and 
the  limitatiun  is  cuused  not  by  muscular  spusm,  but  by  actual  me- 
chanical  intcrfercnce  with  motìon  by  bony  outgrowths.  It  occurs  most 
frequcntly  in  elderty  people  (morbus  coxx  senilìs)  and  its  characterìstic 
dcformity  is  onc  of  extcnsion  and  abduction.  Il  often  follows  a 
distinct  trauma. 

Prognosis. — The  prognosis  as  to  lite  is  good  if  secondary  ìnfection 
can  bc  prcvcntcd,  and  if  invoIvcmenC  of  vital  organiì  by  tuberculosis 
doe&  nut  take  place;  in  fact,  hip-joìnt  tuberculosU  carries  in  itself  no 
dangcr  to  life.  Secondary  ìnfection  immcdiatdy  makcs  the  prog- 
nosis much  worse.  The  prognosis  as  to  function  varies  between  ex- 
treme  limibi  and  is  Renerally  influenced  by  the  eflicacy  of  treatment. 
Pcrfcct  return  to  function  is  rare,  if  it  cvcr  occurs,  and  shouid  makc 
the  surgeon  extremely  sceptical  as  lo  the  correctness  of  bis  diagnosis. 
Recurrcncc  is  not  uncommon  many  ycars  after  apparcnt  cure. 

Treatment. — Two  tndìcations  stand  oul  above  ali  others:  first 
avoidancc  of  secondary  Ìnfection;  second,  dcprivation  of  function. 

1.  Avoidance  of  Ìnfection.  Mi  operatìons  undertaken  upon  a 
tuberculous  joìnt  shouid  be  characteriised  by  acrupulous  aaepsis.  A 
tubcrculous  joint  shouid  ncvcr  bc  scrapcd  and  packed.  To  cmploy 
drainage  ìn  a  tuberculou»  joint  is  to  invite  secondaiy  ìnfection.  Ooe 
provides  thercby,  not  so  much  for  the  exit  of  tubcrculous  material,  as 
for  the  entrance  of  pyogenic  organisms  and  opens  thereby  a  door 
which  pos&ibly  he  can  never  dose.  Abscesses  shouid  be  aspìiatcd 
bcforc  thcy  approach  the  surfacc  too  closcly. 

2.  Deprivation  of  function.  This  may  be  divìded  Ìnto  two  classes, 
conservative  and  radicai.  The  &rst  is  almost  invarìably  the  treat- 
ment for  children,  the  second  for  adults.  It  may  be  laid  down  as 
a  cardinal  rute  on  the  one  hand  that  conservative  treatment  shouid 
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the  idea  of  extcnsion.  and  secures  immobiiization  by  stccl  splints  run- 
ning  (rom  abuut.  t.hc  Icvcl  of  the  nipple  tu  the  uiif ,  and  provided  wilh  ài' 
cular  bands  about  the  chcst,  thigh  and  calf.  The  patient  with  this  forni 
of  spUnt  goes  on  crutches  and  wcars  a  high  shoe  on  the  olher  side. 
The  plaster-of- Pari»  spica  now  forms  the  routine  treatment  for  many 
surgeons  and  possesses  the  peculiar  advantage  that  it  does  not  rcquire 
the  aid  of  a.  skìlled  bracemaker.  It  holds  the  limb  ver>'  cxactl)'  and 
permits  greater  frccdom  of  motion  for  the  child  than  any  othcr  form 
of  apparatus.  The  liHort  spica  as  advised  oy  Lorenz  reachi's  from  about 
the  wxht  lo  the  knce  and  is  cut  out  wcll  from  the  perincum  and  atso  an- 
terioriy  over  the  abdomen,  leaving  a  thick  but  rather  narrovr  bridge. 
So-called  scratch  bandagcs  consist  of  slrìps  of  ordìnary  muslin  which 
rua  underncath  the  plastcr  to  kcep  the  skìn  in  condition.  'I"hc  spica' 
must  bc  well  applled  at  the  knec  and  about  the  crests  of  the  tlia,  and 
must  bc  ìinugly  applìcd  and  carcfully  mouldcd  about  the  pcUis. 
With  this  spica  apptied  the  patient  is  permìtted  to  go  about  as  much 
as  he  pleascs,  but  is  not  cncouragcd  to  use  the  Hmb  if  pain  results.  In 
case  any  wetght  hearing  is  considered  inadvi&ablc,  the  plaster  spìca  is 
continued  to  the  ankk  and  is  provided  with  a  foot  piece  of  s-teel — a 
"stirrup"— cxtending  down  3  to  3  in.  bclow  the  sole.  Thìs  is  ìncor- 
poratcd  in  the  plaster  on  eithcr  side  o£  the  calf.  The  long  plaster  spica 
reaching  from  the  axilla  to  the  toc&  has  its  advocatcs  in  («crmany,  but 
is  rarely  used  in  this  country.  Whatever  form  of  consen'ative  treat- 
ment is  employed  &hould  be  continue*!  for  years  and  then  shouid  be  left 
off  gradually,  whilc  the  effect  upon  the  joìnt  is  watchcd  carcfully.  If 
symploms  rccur  the  apparatus  must  be  re-appUed.  The  duration  oij 
tuberculous  hip-joint  discasc  under  conservative  treatment  varies  frot 
two  years  to  ten  or,  one  may  almost  say,  to  a  tife  time. 

Radicai  Treatmenl.—'Tìih  may  be  carricd  out  in  one  of  two  ways, 
namely,  by  removing  much  or  little  of  the  head  of  the  fcmur  and  posiùbiy 
of  the  neck  and  trochanter  and  thus  produciug  a  dislocation,  or,  follow- 
tng  ou  t  Albec's  idea,  by  denuding  of  cartilage  the  acetabulum^  and  a  large 
part  of  the  head  of  the  femur  and  then  puttìng  the  head  up  in  plat^ter  in 
a  pa<ùtion  of  slight  abduction  and  extension,  with  the  purpo»;  of  obtain- 
ing  a  bony  ankylosis.  In  either  case  the  object  to  be  attaìned  is  a. 
destruction  of  the  joint,  as  it  h  manifestly  impossible  to  eradicate  ali 
the  tuberculous  tissuc  from  the  pclvis,  whatever  wc  hope  to  accomplish 
in  the  fcmur.  For  a  patient  leading  an  outdoor  lite  un  ankylo^ed  hip 
probably  ì»  hetter  than  a  dislocatcd  one,  but  for  the  patient  who  folluws 
an  indoor  occupation  a  diglocation  is  preferable.    The  shortentng  can  he 
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compenauted  by  A  high  shoe,  and  the  Llmb  will  be  fairly  useful  (or 
walking. 

Tubercviosis  of  ihe  knee,  {Tumor  albus,  While  Sweliing),  may  start 
from  a  Tocus  in  Uie  femur  or  in  the  tibia  occasìonally  iii  the  patella  or 
the  head  o(  the  lìbula,  ox  U  may  bc  a.  prinmry  &ynoYÌal  cubcrculosis.  In 
K(3iug's  cliaic  547  cases  of  koc«  luberculusis  wer«  examincd  whcn  ac- 
cess to  the  joint  was  obtained  through  operative  procedurcs.  Alniost 
two-thirds  of  these  cat^s  orcurred  inadultpatients.  According  to  hìs 
figures  281  case&  (51-4  per  cent.)  show  prìmary  bune  lt>sÌons,  166  (4S.6 
per  cent.)  cascs  wcre  apparcatly  primary  synovìal  tuberctilosis.  Prì- 
mary bune  lesioiis  were  distribuled  as  follows: 

P«RWir gj  (Oiies  (j3 . 1  pei  cent.) 

Ttbit 107  cases  (jS.i  per  ce''l.> 

Palella Jt3  cùtet  (11.;  per  etnt.) 

Multiple  lr»ìam - .  -    - .    .     -    -    ^3  c«ci  {17. 1  per  cent.) 

According  to  Nìchols  (Trans.  American  Orthop.  Assn.,  Voi.  XI} 
prìmury  synoviiil  tuberculosis  ts  extremely  rare.  He  examincd  120 
tubcrculous  joints  either  at  autopsy  or  in  joints  removed  by  openition- 
and  «.latcs  Ihat  in  cvcry  case  he  discovercd  a  primary  bone  focus.  His 
tcaehiiig»  bave  received  abnost  universa!  acceptancc  in  America,  but 
recently  opinion  has  vccrcd.  The  wcightof  opinion  nowts  ttiat  primary 
synovittl  disease  ìs  not  infrequent,  cspedally  in  adults.  The  [>oint  is 
a  dlffìcult  one  lo  prove  absolutely,  but  prìmar>'  synovìal  tuberculosis 
dilTers  in  no  cssenlials  from  primary  tendon  sheath  tuberculosis  and  the 
occurrcncc  of  Ihc  letter  is  no  longer  questioncd. 

£(to/o{y. — Althougb  tubcrculows  of  the  knee  is  more  common  in 
lululta  than  h  tuberculosis  of  the  hip  or  spine,  stili  it  Is  largely  a  disea.sc 
of  early  dilldhoud.  From  statistics  gathered  at  the  ffospitol  Ìor 
Ruptured  uid  Crìpples  in  New  York  an  analysis  of  tooo  cases  shows  the 
frcqucncy  for  each  five  years  up  tu  the  age  of  40  to  be  as  follows: 

Vm»  CaM*  Ywr*  Cww 

I-S  400  »i-JO  "9 

J-I6  J40  30-3$  4 

1»-IS  II*  3S-V>  S 

i^M  54  After  the  age  of  40  diem  wen  1 1 

KS-JJ  4d 

Males  and  femaJes  are  affected  about  equally,  according  to  the  same 
Itistìcs.    M  ales  513;  feniales  488. 
Rìght  and  Icft  sides  are  about  equally  affected.    Right  side  485; 
left  side  515. 
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Symptoms. — The  general  symploms  of  luberculosis  of  thekneeare 
similar  to  thoae  of  tubcrculosis  of  the  hip  and  spine.  The  special  symp- 
toms are  pain  and  limp.  The  principal  ph)-sical  signsarcmusclespasni, 
limiucion  of  motion,  tendemess,  atrophy  of  the  leg  and  defonnity.  The 
pain  is  usually  more  severe  at  night,  and  incrcascs  at  any  attc-mpt  at 
motion.  The  limp  occurs  carly  in  the  disease.  The  leg  is  held  in  semi- 
flexàoa  and  the  consequent  limp  is  characteristic  of  knee-joint  trouble. 
On  ciaraination  of  an  early  case  the  paticnt  is  found  to  hold  the  kncc 
slightiy  tìexed.  Atrophy  of  the  leg  and  thigh  are  preaent.  The 
atrophy  U  more  markcd  whcn  the  dìscasc  is  prìmary  in  the  boncs.  The 
same  is  trac  of  the  defonnity.  The  outlines  of  the  knee-joint  will  he 
somewhat  obscurcd,  the  prominenccs  and  depressions  will  not  bc  as 
inarked  as  on  the  sound  side,  occasionally  there  will  be  a  complete 
obUteratioa  of  the  markings  of  the  joint  wben  an  eHusioa  Ì3  present, 
but  usually  the  swcllìng  in  the  joint  is  due  to  the  thickening  of  the 
■tynovìal  membrane.  Deformìty  otber  tlian  flexion  may  be  present  as 
wiU  bc  describcd  latcr. 

Points  of  tenderness  can  usually  be  made  out,  the  actunl  site  of  the 
tenderness  varying  witli  the  àte  of  tlie  lesìon.  Usually  the  sensitive- 
ncss  can  bc  notcd  bcst  by  pressure  appUcd  bclow  and  to  the  side  of  the 
patella  wben  the  knee  is  (lexed.  In  case  of  an  effusion  into  the  joint, 
fluctuation  may  be  elìcitcd.  Limita tion  of  motion  is  very  grcat  and  due 
to  muscle  »pasm.  In  a  normal  child  the  range  of  motion  is  from  full 
extenàon  to  an  anple  that  is  detcrmincd  by  the  inipinging  of  the  calf 
agaìnsl  the  thìgh  in  flexion.  The  limitation  of  motion  that  is  de- 
tcrmined  by  muscle  spasm  varies  nnUi  the  cxtent  of  disea.se.  In  adults 
the  disease  frequcntly  comcs  on  much  more  insidiously  than  in  cbildrcn; 
it  rcsembles  a  chronic  synovitis  of  otber  ihan  tubcrculous  origin.  In 
these  cascs  pain  13  notìced  only  when  the  leg  rcceives  some  twist  or  a 
kuocJi  or  jar.  The  swelling  is  not  so  great  as  in  the  acute  form  and 
muscle  spasm  and  Hmitation  of  motion  are  much  less  marked. 

The  characteristic  defonnity  of  knee-joint  disease  in  the  early  stages 
is  semi-fleiùon;  in  the  late  stages  the  flcxion  may  he  cxtreme  and  bas 
addcd  to  it  an  cxtcrnal  rotatlon  of  the  leg  and  sometimes  an  attitude 
of  valgus.  In  addition,  in  cascs  of  long  standing,  a  subluxatìon  of  the 
tibia  backward  upon  the  condyles  of  the  femur  takes  place.  The  hga- 
ments  become  shortened  to  such  an  extent  that  if  straìghtening  of  the 
leg  be  attempted,  the  head  of  the  tibia  is  subluiatcd  backward  upon 
the  fcmur-    In  other  words  the  tibia  Comes  to  Uè.  after  forctble  cor- 
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recUon  of  the  dcformity.  in  the  propcr  Une  but  in  a  piane  postcrìor 
that  of  the  fcmur. 

Shortening  of  the  lower  extremity  as  a  whole  usually  takcs  place 
aftcT  tuberculo&U  of  th<-  knee,  but  in  the  early  stAges  of  the  dìsease 
the  limb  may  he  actually  increasctl  in  lenglh,  probably  on  account  of 
stimulation  by  irritation  of  the  bone  marrow  near  tbe  epìphyseal  lincs 
of  the  tibia  and  fcmur. 

Absccss  formation  is  quUc  frcqucnt  ìn  kncc-Joìnt  tubcrculosU  and  ' 
owing  lo  the  ncarness  of  the  juìnt  tu  the  &urface,  rupture  and  sec-^ 
ondary  infcction  of  the  absccss  are  hard  to  prcvent. 

PrognoHs. — It  ts  extremely  doubtful  if  knee-jotnt  tuberculosis  in 
young  or  old  ever  recovers  wìthout  impairment  of  funcUon.  This 
impairmcnt  may  vary  from  a  slight  rcstriction  at  the  cxtrcmes  of 
motion  to  a  complete  bony  ankylusts.  The  latter  probably  only  takes 
place  in  childrcn  after  sccondary  infcction.  The  ankylosis  ìs  usuallyj 
£brous. 

Treatment. — This  is  conservalive  ìn  children,  practically  invariably 
radicai  in  adults.    The  essentials  of  conscn'attvc  treatment  are  to  bring j 
the  tìbia  into  u  »traighl  line  witli  (he  femur  and  hold  it  ihere  until  it  ìs 
wcU.     If  backward  displaccmcnt  of  the  tibia  has  takcn  place   the 
deformity  shouid  not  be  reduced  immedìately  at  one  sitting  for  fear  o£J 
producing  the  dcformity  dcscribcd  above.     The  paticnt  should  he  put 
to  bed  with  weight  and  pulley  traction  on  the  leg,  and  also  with  traction 
forward  by  weight  and  puUey  on  the  upper  part  of  the  cali,  in  orderj 
io  draw  the  head  of  the  tibia  out  from  under  the  condylcs  of  the  fcmur. 
A  slight  amount  of  forcible  corrcclion  may  also  be  done  under  ethcr,  if 
the  force  bc  applicd  forward  on  the  head  of  the  tibia  and  not  by  simply 
crowding  the  knee  down  upon  the  table.    For  maintainìng  the  leg  ini 
complete  extenMon  durìng  the  cnliru  coursc  of  the  disca&e.  a  plaster-j 
of-Paris  drcs&ing  may  be  employcd.  rcaching  from  the  pcrincum  to  a! 
point  I  inch  alwve  the  mediai  mulleolus.     The  p]a:ster  should  be  ap- 
plicd «aiugly  and  should  be  moulded  carefully  upon  the  limb.     A  small 
amount  of  padding  may  be  ui^cd  over  the  knee  and  the  top  and  bottoni , 
of  the  dressing,  but  no  padding  is  advìsable  over  the  muscle  beltics. 

If  treatment  by  braces  be  selected  the  Thomas  knee  brace  wUll 
prot)ably  bc  the  most  salisfactory,    This  rcaches  from  the  pcrineui 
to  a  point  about  3  ìn.  below  the  sole  of  the  foot.    The  other  foot  shoul 
be  proWded  w-ith  a  sole  of  3  or  j  in.  in  ihickness. 

A  cure  under  conservative  mcasures  should  not  be  expected  in  II 
than  two  years. 
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Radicai  Treatment. — This  may  bc  summcd  up  in  onc  word  as  a 
rute,  rescftion.  The  object  of  this  res«ct)on  is  sLmply  to  desttoy  the 
joint  and  to  sccurc  primary  union  of  the  wound.  No  attention  nccd  be 
paid  lo  the  removal  of  the  tubercutous  tìssue,  according  to  Ely.  though 
most  operaturs  tieretofore  bave  endeavored  to  remove  vritli  paiiulak- 
ing  care  evcry  visiblc  trace  of  ìt.  The  operator  may  sclect  bis  favorite 
incistOQ  aad  shouid  remove  about  J^  in.  from  the  condyle*  of  the  femur 
and  about  the  samc  amount  from  the  tubcrosìttcs  of  the  tibia.  If 
the  crucia]  tigaments  are  intact  they  need  not  be  divided.  Removal 
of  the  semilunar  cartìlages  will  probably  lessen  the  sub!;e{]uent  paio  of 
the  t^cration.  Bone  sutures,  wircs,  stecl  nails.  ctc.  may  bc  uscd,  but 
they  are  probably  unnece&sary.  The  wound  shouid  bc  suiured  up 
without  drainagc  and  the  paticnt  shouid  wcar  a  plastcr  dressing  for 
about  six  months  thcreafter.  It  is  extreraely  interesting  to  watch  by 
means  of  X-ray  platcs  the  changc  in  the  strutture  ol  the  bone  at  the 
site  of  the  resection.  Its  spongy  nature  disappears  and  a  dense  for- 
mution  of  bone  takes  place  at  the  periphery.  Amputation  shouhl  be 
reservcd  for  the  despcratc  casca.  No  mobilizing  (arthraplastLc)  opcra- 
lion  shouid  ever  he  underCaken  in  a  knee  ihat  has  been  the  seat  of  a 
tuberculous  inflammatiun  (Kly). 

Tubercuiosis  0/  the  ankle  is  practically  identical  with  tuberculasis 
of  the  olher  joints.  The  primary  focus  may  be  osteal  or  synovìai. 
lite  caacs  are  about  cqually  dinded.  In  the  osteal  type  of  the  diseasc 
the  focus  b  lr  the  lalus  in  the  majority  of  cascs,  Icss  frcqucnily  in  ihe 
tibia  and  fibula  or  ihc  latcral  matteolus.  Agaìn  the  dtscasc  may 
bcgin  in  any  of  the  tarsal  bones  and  involvc  the  ankle  sctondarily  by 
extending  through  ihc  talus.  This  is  a  peculiarìty  of  tubercuiosis  of 
the  wrUt  and  foot.  The  numerous  synovial  sacs  and  the  exclusively 
spongj*  nature  and  small  size  of  the  bones.  fa'V'or  the  spread  of  the 
disease  from  onc  articulation  to  another.  This  fact  has  an  important 
hearing  not  only  on  the  pathology  and  symptomatology,  but  also 
upon  treatment. 

Eliology. — Tubercuiosis  of  the  ankle  U  much  less  frequent  than 
tulK.Ti:uU>sis  of  the  hip  or  knec.  Il  occurs  about  one-fourth  as  frequently 
as  tubercuiosis  of  the  knee.  Ltke  tubercuiosis  of  other  joints  it  is  found 
most  frcqueatly  in  cKìldhood,  but  is  rclatively  more  common  in  latcr 
lìfe  than  is  either  hip  or  knee  tubercuiosis.  It  occurs  with  about  e<)ual 
frequency  in  maics  and  females. 

The  chief  symptoms  and  pkysical  signs  of  tubercuiosis  of  the  ankle, 
as  of  other  joints  of  the  loirer  extrenuty.  are  pain,  stiflness,  limp, 


kt  SCRCEKV 

■tM.«WTji'  "      ■1«^«*'"  *"<'  defonmty.    Swelling  is  usuaUy' 

"^  hM-maife;:  .jWBeasfstheswellmgmay  takcon  thcclaasic 

«nia^^hWR    ''*•■  *•'*'  ««fró*»  of  the  ankle-joint  may  be  swoIIen,| 
^j"j  1 1 1  JNl  -m"**'**  ^"*'  "^  rithcr  nf  the  malleoli  or  behind  them. 
T^tom-ww*******"*™**^  somewhat  uutward  and  is  usuaUy  in 
tm  wiy  he  prcscnt  but  more  frequently  it  is  a 
^Aat  ù>  tiie  swellÌDg  is  due  to  the  tubcrculous 
l^fl^ii&ltTation  of  the  soft  tis&ues.    On  attempting 
tu,  m|)r  lite  lUSe  ot  motion  is  [ound  to  be  Umìted,  the 
.^Mt-a  ijafWt»  dorso!  unti  piantar  llexion.    Locai  tcnder- 
.«^  Axtnl  in  ^^  anklc  by  stight  pressure.     Alrophy  of  ' 
_i|rih  MTSCBti  but  is  Icss  thu.li  In  knce-joìnt  discasc. 

-V^  n^t*  lATgety  on  the  presence  of  stifEneas,  muscular 
vvl  tflftticfne»  in  oae  joint  extending  over  a  considcrable 

;^^  k  >^.  wuMe  oonditions  must  be  takcn  into  consideration  as  in 
^.  '  «ter  ìotnts,  espccialiy  spraìn,  and  acute  arthrìds  and 

,  \4MKltKKx1,  and  occa^ionally  chronìc  suppurative  osteo- 
41  iM  Kwrrr  end  of  the  tibia.  l-tat-Eoot  can  be  cxduded  by 
lijiW'i»  ^  ^  i*i»int*  of  tenderness  (see  flat-foot)  and  by  the  fact 
^k^^  ^4u*M  t^  imUd  dif^ppeais  when  weight  is  removed,  a$  when 
kkw  MiUwAt  *>  **  ***■  "*^'''  '"  tubcrculoMs  of  the  ankle  the  pain  Ì& 
^^«v  «fM«  w^T»  »^  mgll^  Again,  motlon  is  not  restriclcd  in  the 
rTk^Lj^^  ^  AAl-fwt     The  stìSness  and  pain  are  located  in   tiie 

yi,^^;.  •",  '  iJv  complicotion  is  abscess.  When  thisdoes  occur 
^    i.„^  „  .\^  iìsIuIt,  becausc  of  the  proximity  of  the  joint 

v^  vk,  M»A  tlMW  i*  no  chance  for  long  burrowing  sinuses  to  form. 

Utt  »lfc*  **>wi  hanil.  nipture  and  subscquent  secvndary  infcction  of  an 
ft^^  0»<v  ^MWevl  in  'he  ankle  ìs  almost  impossible  to  avoid. 

ftttm'^vi.  tv  )>rtHtiu»!s  In  tuberculosts  of  the  ankte  is  better 
U*ii  ta  wW«v«K«l»  *>f  Ihe  hip  or  knee.  Its  moruUty  is  lower,  and 
-,  ,     ',  ,(,Kvl  lunriional  result  and  withoul  deformity  occurs 

^  il^v     Miiuifiiirig  of  the  Icg  Ì»  slighi  and  not  of  suiGcient 

j^,^ , , ,  „»  muvh  Kmp.     The  coupse  of  the  discase  Ìs  shortcr  ihan  in 

Ij^  '  ■;•  o*  knee  wheo  treatment  is  cfTidcnt. 

,,..  _   .  .,  iltoticatment  L^eitherconscp.'ativeoropcrativft, 

I',,,   I.  .11.,,  M^irvutive  irtatment  ia  by  mcans  of  a  plastcr-of- 

y.,  «Um  «vtWHttuti;  Irom  the  tocs  to  the  knee.  the  foot  beine  (lexed 

W  •  t%*ik*  *'W**'  "'  '  ■JUhtly  inverted.    U  there  be  deformity  and 
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the  position  cannot  bc  corrcctcd  casily  otherwtsc,  it  shoutd  bc  donc 
under  ana-sthesia.  Usually,  however.  thìs  U  not  necessary.  The 
plaster  is  changed  from  time  to  timc,  the  perioda  varyìng  from  four  to 
tight  wocks.  The  foot  should  not  bc  allowcd  lo  touch  the  floor,  the 
pfttìent  should  wear  a  high  shoc  on  the  well  fool  and  should  use  crutches. 
Bìcr's  bandagc  applicd  about  the  calf  thrcc-quartcrs  o(  an  hour  twicc  a 
day  has  been  recommendetl  as  an  adjunct  to  the  treatment.  If  the 
paticnt  docs  not  improve  under  conscr\-atÌvc  treatment,  operative 
meisures  become  necessarj'.  Good  access  to  the  ankle-joùit  can  be 
had,  and  thorough  inspection  of  tJie  joint  can  be  made  without  doing 
much  or  any  damagc.  The  joint  should  bc  opcncd  by  the  Kocher 
inciston,  i.e.,  a  curved  incision  under  tlie  luterai  malleolus,  the  peroneal 
tcndons  are  to  be  eithcr  rctractcd,  or  cut  and  subsequcntly  suturcd, 
and  the  incision  carried  dow^i  to  the  joint.  The  diseased  areas  or  pcr- 
haps  the  entire  talu&  are  removcd  and  Ihe  joint  is  closed  again  'Ufilheul 
drainage.  Cureltìng  should  not  bc  donc.  Whilc  a  cure  may  be  ob- 
tained  after  most  careful  work  and  primar>-  union,  rccurreDce  is  common, 
ami  not  ìnfrcqucntly  amputation  finally  has  to  bc  performed. 

Tuberculosis  oj  the  larsal  bonet  and  of  the  tnìd-tarsal  joinLs  is  not 
uncommon.  The  site  of  the  disicasc  Li  usually  indicated  by  loca! 
swelling.  In  these  cases  the  X-ray,  particularly  in  the  adult,  is  in- 
vaJuable  as  indicating  not  onty  the  location  but  the  e:xtent  oì  the 
discase.  The  discasc  aprcads  ca&ily  irom  onc  bone  to  anothcr.  Tuberi 
culosis  of  the  calcaneus  ìs  most  frequent  in  the  antcrior  portioo  of  the 
bone,  and  shows  Httìc  tcmlcncj-  to  involvc  the  joints,  in  this  respect 
difTering  markedly  from  tuberculosis  of  the  other  bones.  Abscess 
fonnation  is  the  mie  in  tarsal  tuberculotùs. 

SymptOTUs.—Thz  s>Tnptoms  of  tarsal  disease  are  pain,  limp  and 
deformity.  The  general  attìtude  of  di^>easc  of  mìd-tarsus  ìs  loward 
sli^ht  calcaneus  and  valgus  deformity. 

Treatment. — TMs  is  con«ervalive  in  the  chìld.  radicai  in  the  adult. 
The  conservative  treatment  Li  bcst  carried  out  wìth  a  plaster  of-Paris 
dressing  reaching  from  the  upper  part  of  the  calf  to  the  toes.  The 
foot  shouM  he  reljevcti  of  weight  hearing  either  by  means  of  crutches 
and  a  high  shoe  (2  or  3  in.  sole)  on  the  other  side,  or  better  by  a  Thomas 
knec  brace  whìch  prcvents  absolutely  ail  weight  bcaring. 

In  adults .  the  treatment  is  almost  invarìably  radici-l.  If  the 
disease  be  con&ned  to  one  bone,  and  if  a  synovial  membrane  be  not 
involved,  in  other  words,  if  the  process  be  rather  narrowly  circum- 
scribed,  possibly  a  cure  may  bc  attained  in  rare  instances.    Otherwiae 
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lAr  tt«*tment  ituy  be  planned  on  one  of  three  diflerent  lines.  The 
tfarit  »  fttìU  in  the  experimemta)  stage  and  coa&ìsts  essentially  ia  de- 
«n«ÌK  ali  the  jotiits  in  the  immediate  vidnìty  oE  the  focus,  in  the 
ta«  tkat  the  resultìog  change  in  the  bone  marrow  and  synoviic  will 
^.^j,  j^  tì$sue»  uniuiitabtc  to  harbor  the  tuberete  bacillus.  l*hc 
^^  nUa  b  to  do  a  re$ection  so  wide  that  every  particle  o(  infectcd 
•une  ts  remo^'e't-  Some  surgeons  report  good  results  from  this  pro- 
o^BK.  The  ihifd  p'*'^  "^  treatment  is  that  o£  amputaiion.  which 
^^k  ol  course.  should  be  postponed  until  ali  of  the  othcrs  bave  been 

taci. 

Tuirrcuhsis  of  Ihfjoìnts  of  the  iocs  Ì5  seen  occaMonally.  but  U  rather 

■u*.  óiKiblv  so  in  children.    The  5>TnptomatoIogy  is  that  of  tuber- 

. Kthrius  generally.    If  the  grcat  toc  be  afiected,  resection  is 

j^|y  the  best  treatment,  if  the  other  tocs,  amputaiion. 
Tabérculosis  of  the  shafis  of  the  mciatarsals  and  phalanges  has 
kHM  described.  similar  lo  the  more  common  "spina  ventosa"  in  the 
rTi     The  toiats  in  tHs  forni  of  the  disease,  show  little  or  no  tcndency 

tA  ■«otveincot. 

«    he  disease  occur*  in  the  phalangcs,  amputaiion  is  the  wìsest 
j  y  it  occurs  in  a  mctalanial  bone,  the  wholc  shall  ol  Ihe 

^^jjpoid  be  resectcd. 

""^i.rwtrttrfìtis  — Bv  this  term  is  meant  a  morbid  process  whose  char- 
V^T  tures  are  quitc  diffcrent  from  those  of  tuberculosìs,  and 
***'^l-fUOTtttoIogy,  though  superficially  simuUting  that  of  lubercu- 
^*^Sr^cally  Ifom  it-  This  morbid  process  has  received  dil- 
^^  fifliss  Gennany  it  ia  kuown  as  arthrilis  deformans;  in  this 
^^c  W*^  ^^  ^^  ^5  yj^w  as  Nichols  aod  Ktchardson's  de- 

^•"^  **^        r  — tfcniij,    Goldtliwait's    hypcriropkic  form,    Ely's 
*^  .  ■  ,  QjiholoKÌcal  fcaturea  of  this  type  are  a  dcgcncration 
^  j  ^  l>ojie  marrow  and  a  marked  proliferation  of 
Round-cell  tnfìltration  is  found  in  areas  in  the 
'^90  sbowing  a  niild  degree  of  inflammatìon. 
it  b  «Jso  known  as  "morbus  coxx  senilis,  si%"e 
^  fcntur  may  become  enlargcd  and  flattcned, 
-,Z.  .  ^  ^  toaKC  ftt*  tnto  the  acctabutum .    Bony  and 
'  .  igT^  noi  only  about  the  head  of  the  fcmur, 

Spursabout  the  acelabulum  are  a  fr^* 
r^bt  cartilaS^  bccome  thick  and  fibrilfated, 
Ifwuwpe  a  pcculiar  bizarrc  appcarance,  aod 
^  ^  describcd  by  the  term  "tallers." 
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Islanils  of  cartilagc  form  in  the  marrow  of  the  bones  fntering  into  the 
artirulation  and  thcse  islanda  may  probaMy  t>«  converted  later  into  bone. 
The  relative  amount  of  bone  and  marrow  in  the  bone  end  cbanges  at 
the  cxpense  of  the  marrow.  Thcmarrowalso  iindergtwsstrikingchangei 
of  a  degenerative  nature  and  thesc  marrow  changes  have  been  consjdered 
by  some  to  bc  rcspunsibk  for  most  of  thu  changcs  in  the  bone  and  car- 
tìlage.  Cyst.>%  maybc  found  in  the  marrow,  eapeciatly  thatnearthejoint 
cartilagc.  Ankylosis  of  the  joint  ncvcr  takcs  place.  The  fcmur  and 
acetabulum  are  never  uniteci  cither  by  bone  or  fibrous  tìssuc.  The  re- 
striction  to  joint  motion  which  ensues  is  always  mechanical.  The 
synovial  membrane,  whilc  it  may  be  thìcker  than  norma],  and  may  form 
folds  and  labs,  does  not  undergo  a  typical  prjoUferation  of  its  f unctìonal 
clements.  The  cartilagc  in  the  later  stages  may  wcar  away.  Icaving  the 
thickened  and  eburnate<l  bone  ends  bare. 

The  cause  of  this  t>'pe  of  arthritb;  is  stili  a  matter  of  dcbate.  The 
joint  changcs  have  becn  said  to  bc  an  cxaggcration  of  those  ordinarily 
taking  place  aa  age  advances.  Beitzke  (Beìlxke,  Zeitschrift  fiìr klinbchc 
Mcdczin,  1913)  in  a  scrics  of  consecutive  post-mortcm  exammatioos 
found  lesjons  in  the  tìngere  of  a  large  proportion  of  his  subjccts  similar 
to  those  dcscribcd  ahovc.  Axhauscn  (/Vxhauscn,  Archiv  ftir  khnisrhe 
Chirurgie,  1912)  also  imiuiled  thesechanges  by  bumiug  the  joint  car- 
tilagesof  thekneesofdogs  and  rabbits  with  an  electric  nccdlc.  Severe 
trauma  is  alraost  undoubtcdly  rcsponsiblc  for  the  diàcase  in  some  in- 
stances,  and  repeated  small  traumata  of  cettain  occupations  also.  The 
ròle  of  infcctton  probably  is  not  so  ìmportant  in  thisi  type  of  arthritis 
as  in  some  others.  though  that  there  is  some  causai  relation  is  not  to  be 
denied  (Arhuthnat-Lane.  Lancet-Clinic,  1913).  Chronic  slraìn  is  also 
hcld  to  he  a  cause  of  this  form  of  arthritis. 

Symptomatohgy. — The  onaet  of  the  diseasc  is  usually  slow.  Some- 
tìmcs  months  after  what  is  supposed  tò  bc  a  causai  injury  ihe  patient 
complainsof  pain  and  stifTnessin  his  hip  and  of  paìn  runningdown  thcaf* 
fcctcd  cxtremity.  .\  ]im|)  i.<  almost  invarìahly  present.  The  pain  may 
be  severe  or  it  may  be  comparatively  insignificant.  Tho  joint  is  usually 
held  in  slight  abductiun  and  either  in  flexion  or  in  cxtension.  Motion 
in  it  Ì3  limitcd  and  painful  in  ali  direction^,  though  painless  motìon  may 
be  possible  within  certain  Itmits.  Theobstruclionto  motion  is  naturalty 
not  that  which  would  hecaused  by  muscularspasmandbyinflammatory 
products  in  and  about  the  joint.  but  is  mechanical  in  its  nature. 
The  trochanler  may  be  found  slightiy  higher  than  usuai,  but  grcat 
deformìty  is  not  present  on  inspection.    The  X-rays  show  a  distortcd 
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Osteoarthropathìes  of  the  Tabetic  Tnie  {Ckarcot's  JoitUs).- -In 
the  course  of  certain  dìseases  of  the  spinai  cord,  notably  ia  tabes  aod 
syringomyelia,  a  peculiar  form  of  arlhropathy  occasionallyoccurs.  Thìs 
vfd,s  fìrst  dcscrìbcd  by  Chaccot  in  1868,  la  cascs  of  tabcs,  and  the  con- 
dition  ittill  bearsliìs  name.  But  whlletbearthropathyoccursìn  patients 
wbo  exhibit  the  clas&ical  signs  of  tabcs,  !t  also  appcars  in  cascs  in  which 
tbese  signs  are  few  or  indeed  entirely  absent  (Barre,  Les  Osteoarthro- 
pathìes du  Tabes,  1913),  and  inay  precede  the  appearance  of  the  tabetic 
signs  many  ycars.  Not  infrcqucntly  this  condition  is  tht  first  serious 
indication  of  the  disease  and  may  lead  to  the  diaf^Dosis  of  tabes  or 
syphilis.  The  arthropathy,  thcreforc,  is  not  a  manifcstatìon  of  tabes 
per  se,  but  rather  a  consequencc  of  a>'philitic  infection.  We  may,  thcre- 
fore,  foUowìng  Barre,  speak  of  an  arthropathy  of  the  tabetic  tj-pe  occur- 
ring  in  a  patient  who  has  syphìiìs,  but  who  is  not  tabetic.  In  about 
75  per  cent,  of  the  caso  of  tabcs,  the  aSectcd  joints  are  thosc  of  thelowcr 
eitremitics.  In  a  table  of  268  tabetic  acthropathies  collcced  by  Chìp- 
ault  207  vere  found  in  joints  of  the  lower  cxtrcmitics,  and  of  thcse,  i  io 
involved  the  knee  and  57  the  hip-joìnt.  Frequently  the  arthropathies 
are  multiple,  and  then  most  commonly  symmetrical,  and  joint&  which 
havc  bccn  injurcd  prc^nously  are  more  liablc  to  bc  involved. 

Premomtory  symptoms  may  be  absent  in  a  large  numbcr  of  cases. 
but  carcful  bistorics  havc  rcvcalcd  the  facC  that  paticnts  suffering  Croni 
arthropathies  of  the  tabetic  tN-pe  experìence  pain  far  more  frequenti^ 
thao  has  generally  bcen  supposcd.  Particularly  is  this  truc  in  the 
cases  of  arthropathy  of  a  tabetic  type  occurrìng  in  patients  who  bave 
syphilià,  yet  who  are  not  tabetic.  PaittUssness  is,  (ben,  not  a  pathog- 
Qomonic  ^gn  of  the  arthropathy  bui  tathcr  an  indication  of  thccxistcacL- 
of  tabes.  Contrary  to  the  usuai  descnption  of  this  aflecùon,  the  onset  of 
the  arthropathy  may  bc  quite  pùnful,  and  pain  may  pcrsist  for  several 
months  after  the  appearance.  of  the  effusion  into  the  joint,  Further- 
more,  as  a  prodromal  symptom.  pain  may  have  existed  foi  months  or 
ycars  bcforc  the  onsct  of  the  arthropathy. 

The  onset  U,  as  a  rule,  peculiar.  With  slight  iDJury,  which  under 
ordinary  conditions  would  bc  quite  inadequate  to  produce  any  seriouik 
result,  or  without  known  cause,  the  }oint  suddenly  becomes  swollen 
to  a  degree  rare  in  any  other  condiUon.  The  extent  of  the  swelliug 
vari<-s  within  the  widest  limits.  and  a.s  a  mie  exlitnds  far  beynnd  the 
limits  of  the  affccted  joÌDt.  The  wholc  or  grealcr  part  of  the  limb  may 
becomc-  infìllrated,  and  the  swelling  is  a  solid  ccdcma  which  ptts  but 
sltghtly  on  pressure.     Extrcmc  distcntion  rcnders  the  skin  ove;  theaf- 
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fected  joint  whìte  and  shining  and  the  «ubculaneous  veins  becomc  qui  te 
prumincn t.  The  joint  swellini^  is  due  U)  u  hcmorrhagic  cffusìOQ,  in  many 
cases  almost  pure  blood  ;  la.tcr  this  bccomcs  a  rcddish  ycUow  fluid,  alwaya 
vigcid  and  never  a  purely  seruus  enudate. 

The  Wassermann  rcaction  in  the  exudatc  is  always  positive.  As  has 
been  saìd,  the  onsetof  thearihropatliy  may  havebeenprecedcdby  pain, 
This  may  have  cxisted  for  some  l  me  and  may  bave  involved  both  ex- 
trcmitics.  whili-  the  arthropathy  is  confincd  to  a  single  joint.  Examina- 
tion  of  the  articulatioiis  al  ihe  lime  ot  onsct  of  thcsc  pains  may  bave 
bccn  negative,  and  the  diagnosi»  of  sciatica  niadc.  Spontaneous  pains 
may  eiist  in  the  aficcted  joint  and  be  quite  severe  at  the  onsct  of  the 
arthropathy,  and  thtsc  may  continue  for  ilays  or  wcelcs.  The  pain 
Ls  oftcn  luss  in  the  morning  and  worsc  in  ihc  evcning  and  may  simulate 
the  pains  of  acute  rheumatism.  They  have  been  described  as  tearìng 
or  grinding.  Further,  pain  may  be  wcll  localized  to  definite  poiats 
about  the  joint  (e.g.,  knee  and  ankle),  and  in  thìs  respect  resembles 
tubcrculous  diseasc  of  the  joint.  l'ressure  on  one  of  thesc  points  clicits 
pain  which  gradually  increases  in  severìty  and  does  not  reach  its 
maximum  for  some  hours or  evendays  (Barre).  In  the  arlhropathies  of 
a  tabctic  type  in  patìcnts  prcscntlng  signs  and  symptoms  of  tabcs,  pain 
ìs  notably  abscnt,  and  bccause  of  this  the  patientgets  about  and  cven 
conlinucs  to  work  untll  cxtcnsìvc  dcstrucUon  of  the  joint  makes 
locomotion  impossible. 

Crepitus,  so  distinctJve  of  this  condilion.  oftcn  precwles  the  artJiro- 
pathy.  It  varics  in  charactcr  vrith  the  umount  of  dcstructJon  in  the 
joinl.  In  the  hip-joiut  it  is  otten  a  fine  crepitua,  not  uniike  that  fett 
in  a  normal  joint.  Crepitus  has  bccn  dt-scribed  in  diffcrcnt  joints  in 
\'arious  ways.  It  has  been  compared  t»  that  produced  by  grainà  of 
corn;  to  that  produced  by  walking  on  a  pebbly  bcach.  Largc  crepitus 
of  large  elements  has  been  likened  to  that  fclt  when  nuts  withìn  a  sack 
are  moved.  Il  is  described  as  hardor  soft,  as  moist  or  dry  crepitus.  The 
paticnt  oftcn  expcrìenccs  crepitus  or  may  be  unconsdous  of  it.  He  may 
bear  it  and  describe  tt  as  a  creakìng  in  the  joint.  It  is  usually  not  pain- 
fui,  and  though  the  paticnt  may  havv  pain  in  the  joint,  he  is  in  most  cases 
able  to  walkand  thi<>  withoutaccentuating  thepuin.  The  cause  ofthese 
crepilations,  espedally  the  finer  ones.  has  been  shown  in  some  cases  to 
be  due  to  hypertrophifd.  greatly  dcveloped  buddings  or  fiingcs  of 
synovia,  plume-Uke,  at  ibc  extienuties  of  which  aie  ovoid  caitila^inous 
bodics  the  sìzc  of  ricv  grains.  In  the  ankle  not  only  ìs  fine  crepitus  felt, 
hut  at  times  there  is  a  special  rough  rubbing  like  the  attrition  of  osseotia 
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or  cartilaginous  surfaccs.  An  audible  shock  may  be  cb'cited  in  this 
Joìnt  whc»  thi-  bone  ciids  art-  broughl  togcthcr.  With  estensive  changes 
in  the  joint,  rlcformìtie*  occur.  There  is  no  elc\'ation  of  temperature, 
though  locally  the  affected  joint  may.  by  palpation  and  compari&on  wìth 
i  Is  fcllow,  feci  warmcr.     Rcdncss  is  likcwisc  absent. 

The  hip-joint  is  not  infrequcntly  affected  by  arthropathy  of  thìs 
type.  Among  149  cases  Flotow  found  unilateral  involvement  of  ibis 
joint  in  38  and  bilaterat  involvcmcnt  in  9.  Arthropathy  of  the  tabctic 
t>'pe  in  the  hip  may  occur  in  one  who  has  sy-philis,  yct  who,  upon  the 
dosest  examiiialion,  presents  none  of  the  signi  or  symptoms  of  tabes, 
and  without  any  history  of  trauma.  An  indi\idual  who  has  rcgardcd 
bimself  a&  perfecUy  sound  may,  while  in  b«d,  nutice  a  sudden  swelling 
of  the  hip,  or  whilcconvalcscing  from  some  acute  discasc  find  that  hìs 
eiitìre  extremity  from  the  hip  to  the  foot  has  suddeniy  bccome  «woUen. 
Again,  some  trivial  inj'ury  such  as  a  misstep  may  precede  the  sy,-cninR. 
If  non-labetic,  the  patient  often  experiences  pain  in  the  Joint  and  thigh, 
Thìs  ii  continuous  or  there  are  paìnful  paroxysms,  lìkened  to  a  "knìfe 
thrust  into  the  flcsh."  A  carcful  history  may  rcvcal  the  fact  that  pain 
has  existed  for  some  lime  before  the  onset  of  the  swelllng.  Because  of 
the  pain  and  swclling.  the  dìagnosi-i  of  phiebitis  or  sarcoma  o£  the  fcmur 
may  be  made.  The  skin  over  the  joint  is  tense  and  shining,  the  subcu- 
taneous  veinsare  prominent.  Redness  is  absent.  Comparison  wìth  the 
oppositt  unaffcctcd  hip  joint  rcvcais  incrcasc  in  temperature.  Aspira- 
tion  shows  the  eflfusion  to  be  bloody  and  viscid  in  recent  caaes,  reddish 
ycllow  in  color  at  a  latcr  pcriod.  The  swclbng  gradually  subsidcs  and 
the  patient  Ì3  able  to  get  about  with  the  aid  of  crutches  or  a  cane.  If 
pain  is  absent  the  disability  produccd  by  Ihis,  the  grossest  of  joint 
Icsion».  is  cxcccdtngly  small.  and  the  patient  oftcn  contJnups  to  walk  or 
cvcn  work  till  the  deformity  bccomes  marked.  The  voluntary  move- 
mcnls  may  be  nearly  normal,  there  bcing  but  slight  impairmcnt  in 
flexion  only.  Finally  shortening  occurs  (6  cm.  or  more),  the  ligaments 
are  relajted.  there  is  an  accompanying  deviation  of  the  pelvis  with 
scoliosis.  Disl(tcation  occuk  wilhoul  any  special  vlolcnce.  It  may 
occasionally  occur  whilc  the  patient  is  in  bcd  and  bc  rccognized  by  him. 
When  the  joint  ì»  considcrably  disorganizcd,  abnormal  mobility  rcnders 
it  ìncapable  of  suppordng  the  body  wcight.  Crepìtus  may  be  fine  like 
thiit  oftea  felt  in  a  norma)  joint,  or  a  rough  rubbing  or  gratingscnsation 
is  felt. 

If  the  cerebro-spinal  system  is  not  involved,  the  rellexes  are  normal. 
sensibility  L'i  preserved,  bladder  and  rectal  fimctions  are  normal  and 
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lliorr  Ik  no  tncnww  in  ihe  number  ot  lympbocytes  in  the  ftpin&l  fluid, 
neithrr  dov»  th»  react  positìvely  to  the  Wassermann  reactJon.  The 
bloml,  liowtvcr,  roay,  and  the  effusion  imo  the  joint  wìll  bc  positive  to 
tlic  WuKmnnn  test.  If  the  onset  of  tabes  bas  occurred,  the  reflexes 
vrill  indlctlB  thi»-  The  AthìUes  reflui,  the  brst  to  disappcar,  is  absent, 
or  Ihis  with  the  knec  reflex  is  absent.  There  may  be  a  history  of 
llceting  ocul&r  paraly^iis,  lightnÌQg  pains  and  ccrtain  sphìncter  troublea. 
The  ArRvll-Robcrlson  pupìi  raay  be  present  The  cerebro-^ìual 
lluid  gencrnlly  show»  nn  incrcasc  in  the  lymphocyte  couut  and  may 
gkve  a  poMtivc  rcncUon  to  the  Wasbcrniana  test. 

li  now  un  X-ruy  fxamiii:itÌon  bc  madc,  ccrtain  dìsttnct  ani  clur- 
actcriftii*'  fcaturi'ii  will  bt-  (ibMCTVfsl.  In  the  ordinary  typc  of  tabcttc 
arthroiiathy  of  the  hÌp-joint,  tlio  atrophic  changes  predominate  and 
lead  U)  a  fatrly  rapid  dmtruction  of  the  upper  end  of  the  femur.  Tbi& 
ma.y  appenr  at)  d  [tointcd  procciu  corTCs)>onding  to  the  great  trochanter. 
The  tfochantcric  rcgion  ntay  bc  iavoivcd  in  the  atrophy  abo.  The 
pdvìs  00  the  fame  side  ìs  atrophic  or  some  compcnsatory  formation  of 
«steopbytes  about  the  rìm  of  the  acctabulum  i»  seco,  but  as  a  mie  these 
■esnall-  Hacker,  in  an  open  operation  of  one  of  these  joints.found  the 
imntr  full  of  villous  growths;  the  capsule,  no  trace  of  which  could  be 
Itamar  wa&  replaced  by  .nimilur  lissue.  W'hilc  the  atrophic  changcs,  a& 
«  t^tp  predominate  in  the  hip-joìnt,  a  certain  number  of  cases  show  an 
to  thi».  The  oiist't  in  Ihcse  cases  is  Ukcwise  suddcn,  simu- 
«mtaneous  fracture  of  the  upper  end  of  the  femur,  and 
tion  of  the  joint  reveaJs  a  iarge  mas?-  of  bone  cnveloping  tht- 
et  of  the  OS  inoominalum,  or  the  bone  mass  may  occupy  the 
p^_  extending  Ìnto  the  lovrcr  quadrant  of  the  abdomcn,  and  the 
A  ài  sarcoma  bc  made  (Furney). 
nt  taiv  is  the  joint  most  oftcn  affccted  wilh  this  form  of  arthrop- 
«Ih^  XmM  74  palie"^''  *'^  ^'^  J**'"^  aflections  Rottcr  found 
^^^gy.|^t  involved  in  49,  and  in  26  cases  of  tabe*  with  symmetrical 
-^  Ij^u^ctd  there  wcrc  11  with  bilatcral  discase  of  \he  Vnee.  Oc- 
■K  aithropathy  bcpns  before  any  of  the  signs  or  symptom& 
nfoent,  but  commonly  it  occurs  in  the  prcataxìc  stage. 
,  «mMcbIv  without  apparent  cause  or  after  some  slight  in- 
w^  p«dcat  tnay  awake  in  the  moming  to  find  tbat  one  of  hù 
-iMTM  li  Mwh  swoUen,  or  whilc  he  is  walking  bis  Icg  suddenly  pves 
^^  ttgfj^  ^^  The  joint  becomes  rapidly  distended  with  fluid  in  a 
^  ^-^  or  the  swelUng  may  noi  reach  its  mairimum  for  a 
«k.  «Hh     "nwskin  over  the  aflccted  joint  i»  rwrtnalin  color  or,  jf 
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disicntìon  i$  cxtrcmc,  pale  and  shining.  The  venous  network  of  the 
knec  and  leg  ìs  promìacnt  and  increased  temperature  is  detected  by 
comparìson  wìth  the  opposìtc  joìnt. 

The  diffuse  solid  swdtìng  in  mauy  cases  involvcs  the  lower  hftlf 
of  the  thigb  also.  ThJs  pits  but  slightly  on  pressure.  The  estensive 
oedema  bas  been  explained  as  a  dissemination  of  the  effusion  through  a 
tear  in  the  capsule,  a  condition  wbich  has  been  N'erlfied  in  the  knee  at 
autopsy.  It  is  also  con&Ì<lcrc<I  to  Ijc  the  rwult  of  vasomotor  dìs- 
turbances.  The  swellìng  graduali/  subsides;  the  movements  of  the 
joint  are  at  first  little  aflected.  K^tcnsìon  is  normal,  flcxion  is  slightly 
limited  and  thcre  Ì9  sUgbt  abnonnal  lateral  movement.  The  paticnt 
waìks  about  with  apparcntly  little  or  no  paio.  He  may  e\'en  continue 
IO  do  hard  work  for  years — aix  or  more  in  rq>orted  cascs  trarre) — te- 
fore  destruction  procceds  to  the  extcnt  of  rendering  walking  ìmpossìble. 

Cxamìnatìon  in  t-arly  tuscs  rcvcals  strctdbìng  of  the  soft  pa.rts  and 
bony  incrcase.  By  appK-ing  the  paJm  of  the  band  to  the  affected 
joint  and  llering  and  extending  ihe  leg,  one  feels  crepitatìon.  This 
is  fine  or  coarse,  hard  or  soft.  The  paticnt  is  oftcn  consdous  of  this 
crepiution;  latcr  therc  is  de&nite  cicaking  in  the  joioi.  Il  has  been 
sbown  that  crepltatlons  in.  the  knee  are  due  in  part,  al  Icost,  to  the 
[i^tcncc  of  smaJI  ovoid  cartilaginous  hlocks  the  <àze  of  rìcc  Stceda^ 
tttached  to  the  ends  of  plumc-like  f  ringes  of  the  hypcrtrophicd  synovift. 
These  may  be  felt  on  either  side  of  the  patella.  AspìraUon  shows  a 
rcddish-ycllow  syrupy  fluid  containing  many  red  and  white  blood 
corpusdes.  This  fluid  gives  a  positive  reactìon  with  the  VVaAscrmanc 
test. 

Systematic  exaraination  show^,  as  a  rule,  impairmeot  of  scnsibilìty. 
Deep  scnsibility  may  be  absent.  In  some  cascs  the  patic-nt  i»  ablc 
to  locate  the  position  of  bis  thighs  and  lega  but  fails  lo  appreciaie  the 
pofiition  of  tlie  foot  or  more  parlìcularly  the  toes.  The  Achillis  and 
koce  rcAcxes  are  oftcn  absent  and  the  Argyli- Robertson  pupil  prescnt. 
The  spinai  tluid  may  show  an  ìncrease  in  the  number  of  lymphocytes 
and  the  blood  and  spinai  fluid  may  givc  a  positive  Wasitermann  test. 
X-ray  examinatìon  shows,  as  a  rule,  hyperlrophìc  ch&nges  in  the  femur, 
tibia  and  patella.  These  are  thickened  by  osseous  growths.  Osseoua 
formation  is  oftcn  cxtcnsivc  and  forms  the  most  pronuncnt  clinirat 
feature.  Atrophy  occurs,  however,  and  allecls  the  coudyles  of  the 
femur  and  centrai  portion  of  the  tibia,  but  this  Is  maekcd,  as  a  rulc,  by 
the  ovcriying  bony  deposits. 

As  has  been  said,  the  patìenl  may  gel  about  for  years  after  the 


ri6  RECIONAL   SrKGEJlY 

MscC  «f  tilt  «nbit^tby  aikd  the  .tubsidcncc  oE  the  swcUing,  and 
(VVB  br  ahte  co  à»  ìnrd  work,  die  process  appearìng  to  come  to  a 
gygl^^  c«  to  prugre»  vrr\-  slowly.  The  articulation  may  rarely 
lni.ij—1  iiK^  V  !>*>'>>*  Ankylosis,  but  often  tbe  changes  progress  and. 
|if^.^«f^  it  tlw  ftbsencc  of  pain,  the  diseased  joint  U  not  favared  and 
|aiL<M)—inì  dcforaùty  rcsults.  Latcral  movcmcnts  are  increased; 
sMKtÌM  «I  thr  Irs  occun,  &nd  this  U  increased  by  use  of  tJic  tìmb,  and 
lllf  filffn<**«t  kiwc  may  strikc  the  oppo&itc  ttmb- and  thus  interfere 
«<ll(  VxvvinoUoa.  Prunounced  hyper-extenùon  and  abduclion  oE  the 
>Mt  CÌX-*  n**  to  A  gtDU  valium  recun-atum,  aitd  finally  the  Icg  m^y 
|m«  Aùl-lik.r  from  ihc  thìgh.  Palpation  reveals  the  presente  of  &maU 
m^t  lufc  irrreu^  bo<lies  in  the  knee-joint.  These  liavc  been  shown 
IM  («  <lrUi-tt«itl  frajcmcnts  of  bone. 

l'Hf  ^mtì*  ù  affected  le^  (requently  than  the  knee  or  hip.  Here,  too, 
(l  WM.V  v»>.x-ui  in  a  p«r»on  vrho  presents  none  of  the  signs  of  talics.  The 
««Mct  i».  a»  a  mie.  sudden,  and  in  many  cases  is  ascribed  to  slight 
tWkttiua  Mich.  for  examplc.  as  a  slight  twist  of  the  foot  whìle  vralkinfc. 
l'I»  >k<ìnt  il  entinted  by  ctfusion,  aha  by  a  thickcnins  of  tbc  cpiphyses 
ift  tlff  ItUd  and  libulo,  and  in  sevcrcr  cases  it  is  usually  loose.  With  a 
IkittwfY  oi  Inuma  the  occurience  of  slight  paìn,  sweUing,  abnornxal 
ityjiUHty  ««'d  (Tipitus  may  Icad  to  the  diagnoM>  of  (racturc,  and  the 
mHì  he  kiumobilized.  After  the  swclling  sub<f.id<-s.  and  upun  removui 
vi  ihe  -iplìnt».  marked  abnormal  mobility,  deformJty  and  crepitus  per^ 
«lat  ami  kad  to  the  reco^nìtion  of  the  arthropalhy.  Paìn  may  be 
immn  ttr  ubscnt.  The  cffusion  ii^  similar  to  that  found  in  othcr  joints 
AlNctv^iwìth  an  arthropathy  o(  thetabctic  type  and  gives  the  positive 
n«%'lion  wilh  the  Wassermann  test. 

l'tTi>ilus  in  these  cases  often  hai  a  spedai  rough.  riibbing  char- 
attrr  like  that  produced  by  Ibc  attrìtion  of  osseous  or  cartìlaginuuìi 
turlncm  on  cach  othcr.  An  audible  shock  is  somvtimcs  clicitcd  in 
ihwe  ra»ra  whco  ihc  boncs  are  brought  together.  X-ray  cxamination 
uAm  thovn  the  aulragalus  fragincntcd,  and  the  fragmcnls  may  he  as 
fiv»  badia  in  the  joint  cavity.  The  articolar  surfaces  of  the  tibia 
(ind  fibula  are  widened  and  partly  united  to  cach  other  by  growths  of 
ihe  iwrimteum.  Kractures  of  the  malleoli  and  pseuilarthrosis  are 
ahtu  fouml.  ICnlarKcmcnt  of  the  bones  may  suggest  a  bony  tumor. 
Ftnally.  a»  in  IÌ>*  arthropathics  of  the  tabetic  t>'pe  of  the  hip-  and  knee- 
iiinìM,  «aamination  may  or  may  not  rc\'eal  the  presencc  of  tabes.  and 
the  «mw  rr*«Iu  in  the  examination  of  the  systemic  blood,  joint  eHusion 
and  spinai  iluid  obtain. 
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The  Tabetic  Foot — Tabctic  disease  of  the  tarsus  was  dcscrìbed  by 
Mr.  H.  W.  Page  in  1881,  and  by  Charcot  in  1883.  This  condition 
occurs  frcqucntly  in  the  early  stage  of  tabes  and  may  be  unilateral  or 
bìlateral.  The  prucess  ìs  apt  lo  develop  insìdìously  or  abrupUy. 
In  some  instanccH  pain  is  ii.bisent;  in  othcrs  dull  pain,  a  sense  of  beavi- 
ness,  numbness  or  formication  are  present  in  the  foot.  If  seco  in  the 
early  stage,  the  only  obviou»  ohange  may  be  an  abnormal  thickening 
of  the  dorsum  of  the  foot.  but  deformity.  as  a  rulc,  deveiops  rapidly 
in  the  course  of  a  few  wecks  or  months  and  may  be  fuUy  cstablishcd 
beforc  the  patìcnt  sccks  advice.  Bcsidcs  the  thickening  on  the  dorsum, 
swclling  in  many  cases  Ìs  quite  niarked  on  the  inner  bordcr  of  the 
foot,  over  the  scaphoid  and  astragalus.  The  sole  is  flattcned.  Abduc- 
tìon,  espedally  on  the  front  part  of  the  foot  (tabetic  talìpcs  vaJgus), 
with  everaion  uauaJly  occurs.  but  adduction  and  inversion  with  cx- 
tension  (varus  and  cquìnovanis)  may  takc  place. 

In  some  cases  the  toes  look  as  if  they  arose  immediatcly  from  the 
tarstui,  the  explanation  of  this  being  that  the  metatarsus  may  be 
dùslocaicd  either  above  or  below  the  tarsus.  Tlie  swclling  of  the 
soft  parts  of  the  foot  is  a  hard  oetlema.  The  skin  is  often  dìstinctly 
hyperlrophi«Ì.  Manipulation  clìcits  crepitus  whicb  may  be  so  disUnct 
and  diflusc  that  the  foot  raay  feel  like  a  bag  of  bones.  X-raycxamina- 
tion  generally  shows  the  malleoli  much  thickened  and,  in  consequence 
of  the  coUapse  of  the  calcancum,  they  may  resi  upon  the  ground.  The 
bones  of  the  foot  are  rarefied,  their  contours  often  obliterated  or  very 
much  altered  either  by  fraclure  or  alteration  of  opposing  surfaces. 
'ibis  condition  raay  be  accompanied  by  a  perforaling  ulccr  «ith 
necrosis  of  the  mctalarsus  and  phalangcs.  rcsultìng  partly,  however, 
from  infection,  the  ulccr  ha\-)ng  serv«d  as  the  atrìum  for  the  organlsms. 

DiitgHùxis. — ^Little  ditìiculty  in  diagnosis  cxisb»  if  the  possihilily 
of  tlie  occurrence  of  the  arthropalhy  in  the  non-tabetic  as  wetl  as  ir 
the  tabetic  is  kcpt  in  mind.  A  hemarthroais,  al  first,  may  present 
^Smìlar  signs  and  symptom.s.  This,  too,  occurs  suddenly  and  either 
«pontancously  or  after  some  slight  itijury,  without  paln.  fcver  or  furlher 
functional  disturbance.  The  hemorrhagìc  character  of  the  effusìon  is 
«milar  also.  but  docs  not  rcspond  positively  to  the  Wassermann  test. 
A  history  of  hemophilia  and  also  of  fornier  attacks  with  rapid  recovery, 
the  youth  of  the  patient.  the  pallor  which  often  acconipanies  the  con- 
dition will  [H>int  to  hcmarthrosis. 

Progrtttjh. — The  prugnosis  as  lo  complete  recovery  in  tbcsc  cases 
is  bad,   cven   though  propcr   treatment  be  instituted  at   the  earti»t 
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Yendency  to  ankylosis  ts  slight.  Spontaneous  dislocation  is  apt  to  occur 
and  may  bc  the  first  sign  of  the  disease.  Frocture  of  the  bones  near  the 
afiected  joint  occasìonally  results. 

The  arthropalhy  may  develop  suddenly  and  a  history  of  trauma 
immcdiatcly  prcccding  the  onsct  o£  the  joint  syiuploms  may  be  given, 
^or  prodrontal  symptom»,  such  as  localìzed  or  referrcd  pain  about  the 
joiot,  may  indicate  the  onsct  of  the  joint  affcction.  The  courae  of  the 
arthropathy  is,  howevcr,  gcnerally  much  slower  thaa  that  of  tabes. 
There  may  be  a  history  of  gradually  increasing  wcakness,  swxlling,  pain, 
abnormal  raobility,  and  rccuircnt  displacernent  of  the  affected  joint, 
and  this  may  bave  cxtcndcd  over  a  pcrìod  of  ycars  bcforc  the  more  acute 
symptoras  and  increased  disabilily  cause  the  patient  to  seek  treatment. 
Exarmnation  of  the  affected  joint,  e.g.,  the  Itnec,  rcveais  swclling  due 
largely  to  effusion  loto  the  joiot  sac,  with  some  thickening  of  the  peri- 
aiticular  stnictures.  The  skin  over  the  joint  is  tetise,  smooth  and 
shiny,  and  the  superficial  veim  distcnded.  The  end  of  the  fcmur  or 
tibia  is  usuiJly  enlarged  and  distinctly  paJpable.  The  lower  end  of  the 
femur  may  be  unnaturallj'  prorainent  owing  to  backward  displacernent 
of  the  tibia.  Kiamination  may  also  reveal  ìncrcaaed  knee  reflex,  a 
spa.sljc  condìtion  of  the  legs,  loss  of  tteniiation  of  pain  and  temperature, 
but  retention  of  the  tactile  and  muscular  senscs.  Bccausc  of  the  loss 
of  pdtn  ami  temperature  sense,  the  parts  are  more  liable  to  injur}*. 
In  the  fect  symmetrìcal  ulccrs  often  dcvclop  on  the  balb  of  the  great 
toes.  These  may  perforate  into  the  joint,  and  suppuratiun  may  follow. 
Occasionailv  Ins'i  of  toes  and  great  dcformity  of  the  foot  rcsult  Ab- 
sence  of  pain  in  these  cases  is  shown  by  the  faci  that  the  patieots  can 
walk  about  in  .spite  of  cxten.^ve  destructioQ  of  the  affected  parts. 

Diagnosis  is  cstablishcd  by  the  presencc  of  signs  aad  symptoms  of 
syriogomyelia.  "The  corabinalion  of  an  amyotrophic  paralysis,  the 
pie  ture  of  progressive  mu<icular  atrophy  of  the  Ara  n-Duc  henne  typc  with 
retention  of  tattile  and  loss  of  thermicandpainfulsensation.isprobably 
palhognomononic  of  the  disease"  (Osler,  "The  Prindples  and  Practice 
of  Medicine,"  8th  Kdition,  page  965.) 

Prognosis  for  tlie  urthroiwthy  is  very  unfavorable  .  In  &ome  ca&es 
raptd  destnictJon  of  the  joint  may  occur,  but  in  the  majority  the  patho- 
logic  proce^s  may  be  slow  and  funetion  oE  the  joint  ìs  not  materìally 
interfere<i  wilh  for  ycars. 

Trtatmtni. — Some  form  of  orthopcdìc  apparatus  to  prutect  the  joint 
from  injury  or  dislocation  and  to  airi  funcUon  should  be  used.  As- 
piration  of  the  exudate,  followed  by  pressure  with  a  bandage,  will  oftca 
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prcveni  rcaccumulation  of  the  fluid.  As  a  mie.  operative  procedure 
noi  indicateti.  Slight  operations  iot  the  removal  of  sequestra  and  the 
furcltìng  of  fistulas  may  bc  ilonc  and  may  In,*  pcrformcd  wìthout  anacs- 
Ihcsia.  If  suppuration  occurs,  arthroiomy  and  drainage  are  gencralty 
ìnelTective  and  irseclion  or  umpulation  is  usually  rcquìrcd. 

Loose  Bodies  in  the  Joints. — J^iose  cariUagts,  joint  mice,  ftoating  or 
movable  bodies.  eie,  are  terms  appjied  to  movablc,  frcc  or  partly  fr 
bodies,  wlùi'h  luvc  t]icir  orìgin  in  the  jointt  and  which  act  as  sourc 
of  irritation  to  the  joint  structures.  There  inay  bc  une,  two,  or  evcn 
tiundrcds  of  these  bodies  present  in  a  single  joinl,  and  thcy  may  bc  frcc. 
or  conncctcd  to  the  articular  surfacca  or  to  ihe  synovial  membriine  bv 
delicate  pcdicles,  They  may  lic  frec  in  a  joint  rccoss  or  divcrtìculuno, 
and  cause  no  trouble,  or  thcy  may  glide  about  in  the  joint  cavity  a 
occasìonally  cause  "locking"  by  getting  caught  belween  the  articular 
surfaces  during  the  ordinary  movemenLs  of  the  joint.  In  sizc  thcy  vary 
f  rom  that  o(  a  small  pca  to  that  of  a  plum  or  hen'à  egg,  and  are  of  varìouà 
ahapes.  fiat,  ovoid,  splierìcal.  pyriform  wilh  smootb  or  irrcgutar  surfaces. 
They  vary  in  consistcncy  and  dcnsity;  some  are  quite  soft,  others  are 
very  hard.    They  are  usually  white  or  yellow  in  color. 

Mode  0/  Origin. — Loose  botlics  may  be  of  more  than  one  order  a 
may  lic  classìAcd  as  follovs: 

I .  FribrinoHS  Loose  Bodies. — These  are  small  transluccnl  homogcne^ 
OUft  or  laminatcd,  ricc-grain-Iike  bodies,  conipnsed  of  hyalìne  material 
with  occftàonol  indications  of  cells.  These  so-catlcd  corpora  oryzoidc; 
are  not  unrommon  in  tuhcrculous  synovitis  or  bursìtis,  arthrìtis  defoT- 
mnnd  and  Charcol's  disease,  and  are  regarded  as  hyaline  libria  or  a», 
di^ttssociatcd  portions  of  nccrosed  granuiation  tissuc.  Thcsc bodies  a 
Dot  peculiar  to  joints,  but  are  found  in  tendon-shcaths  and  enlarged 
burstD,  whcther  thcy  communicatc  directly  w-ith  or  are  complctely  scpa- 
ratcd  from  a  joint.  They  are  more  frcquentty  found  in  the  smallt-r 
ariiculaiions  than  in  the  knee  and  it  is  thought  that  they  always  arì.se 
Irom  a  degcncration  of  thcsynovial  membrane.  Thcy  are  nearly  always 
arcfimpariicd  with  a  varying  amount  ol  cbronic  cffusion. 

C'Iinically  thcy  difTcr  from  other  varieties  of  loose  bodies  in  tbai 
they  ncver  produce  "locking."  and  thcy  are  usually  recognized  by  the 
tfpplliiting  sc-nsation  imparled  to  the  examining  fìnger  as  they  roll 
U[ion  one  anothcr  in  the  synovial  effusion  during  passive  movements  01 
the  joint. 

Treatment  Is  directcd  chiefly  toward  the  prìmar>-  discasc. 
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2.  Loose   BoJifs   of    Connective'litxue   Orìgin. — Thcse  bociiea  are 

Ifound  as  the  reaull  of  trauma  as  wcU  as  diacasc.    As  the  rcsuU  of 

'chromc  irritation   to  the  synovia  occurring  in  arlhrilis  deformans, 

Charcot's  dìsease  or  repeat«tl  and  intermittent  traumatìsm,  the  synovia 

becomes  thickened.  roughened  and  papilliform.    From  time  to  time, 

even   during  onlinary   movemenLs  of   thf  joint,    the  hypcrtrophied 

rsynovial  frìages  are  caught  between  the  articular  surfaces  and  trau- 

[matizcd.     As  the  rcsult  of  rcpcatcd  irritation.  fatty,  fibrous,  carlilagi- 

nous  tisjue,  or  bone,  or  combinations  of  these  tissucs  develop  in  the 

villi    which    gcadually    ìncrcasc  in  sizc    and    become    pedunculated. 

Finally.  during  some  forciblc  movement  of  the  joint,  thcy  are  nipped 

[off  between  the  articular  surfaces  and  He  free  in  the  joint  sac. 

Under  this  caption  are  includcd,  also,  dctachcd  ostcophyles  and 
marginai  ecchondromata  found  in  Charcot's  discase  and  arthrìtis 
dcformans.  Whfn  thcy  are  the  rcsult  of  some  constitutional  dìsease, 
the  clinical  (calure*  are  chiefly  those  of  the  primary  discase,  and  thcir 
romoval  is  indicated  only  when  nccessary  to  rclieve  pain  or  restore 
motion.  The  commonest  variety  of  loose  bodies  which  gives  rise  to 
the  classical  aymptoms  of  the  condìtioa,  and  for  which  sutgica!  opera- 
tion  is  most  frcquenlly  pcrformcd  is  Ihut  which  arises  as  the  result  of 
cbronic  irritation  of  the  synovial  membrane  in  a  more  or  lesa  healthy 
joint.  This  condition  is  most  commonly  mct  with  in  mcn  of  middle 
age.  though  athletic  and  aciive  women  are  not  exempt.  The  knee  is  the 
joint  raost  frequently  affected,  tbough  occawonally  other  joints, 
shouidcr  and  clbow,  are  invoivcd.  The  condition  rcsuits  most  fre- 
quently from  injury,  but  whethcr  the  priraary  synovitis  was  of  trau- 
matic  or  of  infcctive  origin.  the  rcsulting  hypcrtrophicd  synovial  villi 
are  pro«iuctÌve  of  further  irritation  and  ftynovitis.  With  continued 
mechanìcat  irritation  the  villi  enlarge  by  Abrous  tissue  protiferatioo. 
Carlilage  develn|)s  in  ihose  most  subjecl  to  repeated  trauma;  they 
become  largcr  and  pedunculated  and  ftnally  are  nipped  off  by  some 
suddcn  movement  of  the  joinl  and  lic  frcc  in  the  joint  tavlty. 
I  Symptomi.-~T)n.e  symptoms  vary.  The  patient  may  complain 
of  vaguc  pains  or  occasionally  of  crcaklng  in  the  joint  during  the 
ordinary  movements  or  in  some  simple  movement  att  in  rising  after 
restint;  In  raost  cases,  howeyer,  there  is  a  history  of  one  or  more 
attarkì.  of  suddcn  "ctttching"  or  "locking"  of  the  joint  while  in  the 
act  of  stooping,  walking,  ruoning  or  even  in  some  sìmple  movement, 
|such  as  turning  ìn  bcd,  the  joint  suddenly  becomes  lùced  in  a  position 
;of  pnrtial  Jlexion.    This  "locking"  of  the  joint  Is  attended  by  severe 
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agonizing  pain,  The  paia  is  oftcn  so  intense  ihat  the  pattcnt  fa 
the  ground,  beeomcs  nauscatcd  and  faint^.  Extcnsion  and  tlcxioa  are 
impossiblc  until  the  body  slips  (rom  between  the  artìculating  surfaces, 
and  this  may  ocur  in  a  moment  or  two  or  the  joint  may  remaìn  "  locked  " 
for  hours.  Somctimes  by  gentle  manipuiation  the  body  is  dislodged; 
at  other  times  the  joint  remains  "locked"  and  any  attempi  to  move  it 
cauaes  recurrence  of  se\'ere  pain.  "Locking"  is  foHowcd  by  a  scroi 
effusion,  which  may  gradually  substide  in  a  few  days.  The  joint  is  left 
in  a  wcakencd  conditìon  and  often  remains  a  UtUe  swollcn.  The 
attack  is  very  likely  to  be  repeated.  With  repctition  of  the  attacks 
the  joint  becomcs  more  tolerajit  and  the  symptoms  less  severe. 
smaiì  body  is  more  lìable  to  cause  locking  than  a  large  one,  but 
Urge  body  is  more  diflicult  to  disengage  once  it  is  caughl.  The  _ 
tient  can  frcqucntly  feci  the  body  and  it  can  sometimcs  be  pushed 
into  a  superlìcial  area  where  it  can  be  paipnted  and  slipped  abuut. 
The  place  where  they  can  be  dctccted  extcrnally  is  in  the  pouch  over 
the  cxtcmal  and  internai  condyle  of  the  femur,  or  at  the  inner  side  of 
the  patella.  If  the  body  is  dense,  X-ray  eicamination  may  reveal 
but  in  inlcrprrting  the  radìogram  one  must  remcmbcr  that  a  sesamo! 
bone  in  the  internai  head  of  the  gastrocnemius  may  cast  &  ahado 
which  may  be  mìstaken  for  a  loosc  body. 

Diagfiosis.—li  there  is  a  history  of  previons  attacks  of  "locking 
with  well  pronounced  symptoms,  and  the  finding  of  a  movablc  bod 
which  can  be  slipped  from  place  to  place,  the  diagnosis  is  not  dil£cul 
In  some  cases  of  loose  body  in  the  knee-joint,  ìt  may  be  impossibte  to 
differenliate  the  contUtion  from  dishcatton  of  the  semilu>uir  cartiia, 
injiamed  Tynoviat  villi  anA  joint  lipoma. 

Loose  bodies  can  u&ually  be  found  and  isolated  by  the  paticn 
They  often  cause  locking  of  the  knee  but  this  is.  as  a  ntle.  only  transito: 
The  symptoms  are  sharp,  but  not  acute,  and  unless  the  body  is  pedunc 
latcd  they  may  be  rcfcrred  to  diifcrcnt  parts  of  the  joint.    EITusìon 
common. 

With  injury  to  the  mediai  scmìlunar  cartilage,  the  history  of 
mode  of  production  is  helpful.  The  onsct  is  acute,  there  is  pcrsisteni 
of  paio,  usually  referred  by  the  patìent  to  the  front  of  the  joint  un 
pressure  locali^es  it  over  the  injured  cartilage.  Tcndemess  is  marked 
in  a  lìmited  area  over  the  head  of  the  tibia.  Irregulariiy  may  he  found 
along  the  articular  margin;  the  protrusìon  of  the  dctachcd  scmU 
may  be  felt.  A  sense  of  dtscomfort  is  czpcrienced  nhen  the  tibia  Is 
ducted  and  rotated  outward.    Injut)'  to  the  lateral  semilunar  car 
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le  gives  rì<ie  to  a  similar  tiaìn  of  symptoms  occurrìng  on  the  outer 
side  of  the  knee. 

Symptoms  of  nipping  of  a  synovial  frìnge  are  net  so  acute  in  its 
primary  occurrence.  Paio  b  strictly  locai.  Frequcntly  a  promioeace 
may  be  found  over  the  site  of  the  pain,  but  this  is  not  freely  movable. 
Kffusion  is  always  present.  Creaking  in  the  joiot  is  a  frequent 
accompaoiment,  and  swelUnf;  due  to  chronic  thickening  of  the  (ringes 
occurs  at  the  sides  of  the  Ugaracntum  patella:. 

Joint  lipomata  soinetimes  cause  locking.  The  symptoms  are  rarely 
acute,  often  painless,  aad  pressure  on  the  knee  docs  noi  produce  pain. 
Sfrclling,  as  a  rule,  is  dense,  and  moat  often  at  the  ùdcs  of  the  patellar 
tendon. 

Treaimmt.—Lome  bodies  in  the  joint,  espedally  in  the  knee,  are 
sources  of  danger,  for  locking  mayoccurwhile  the  paticnl  is  atwork, 
wbile  descending  a  staìrway,  or  whilc  walking  in  the  Street,  and  he  may 
fall  and  sustain  serìous  injuries.  To  relieve  locking,  manipulatìon  with 
forced  flexion  and  suddcn  extenston  often  dislodges  the  body.  UnIefiS 
the  most  rigid  a$eptic  ])recaution5  can  be  carricd  out,  especially  where 
the  loosc  body  gives  rise  to  little  or  no  trouble,  opcration  Ls  contraindi- 
cated.  In  ca^es  where  there  are  a  number  of  free  bodies,  and  their 
prcscncc  is  associatcd  with  arthritis  dcformans,  and  the  joint  is  con- 
siderably  impaired,  their  removiU  wìU  prove  of  little,  if  any,  benefit. 
If  one  or  more  loosc  bodies  of  fair  sizc  can  bc  detected  in  a  hcalthy 
adult,  operation  is  indicated,  but  it  is  to  be  remembered  that  operation 
does  Dot  cure  Uie  causative  lesion  and  bodies  may  rcform. 

Operation  ìs  performcd  under  ariifinal  ischemìa.  Strict  asepsis 
must  be  obser\'ed,  the  loo&e  body  brought  to  a  point  whcrc  il  can  be 
felt  by  the  surgcon  and  fixcd  in  position  by  a  needJe  passed  through  the 
ddn.  Location  and  fixation  of  a  loose  body  in  the  knee  should  always 
be  the  rule  of  procedure  before  operation.  If  the  body  cannot  be  pal- 
pated  whcn  the  paticnt  is  placcd  upon  the  operating  table,  it  may  bc 
madc  to  appear  by  manipulation  of  the  joint.  This  should  be  done  be- 
fore a  general  anxsthetic  is  administcrf*!,  If  the  loose  body  slips  from 
Wcw  into  a  reccs*  of  the  joint  durìng  opcration,  pressure  at  different 
pMnls  and  movements  of  the  joint  may  force  it  into  view.  Th'e  joint 
is  opened,  the  body  removed  and  a  careful  exploralion  for  othcr  bodies 
ìs  madc.  The  wound  b  sutured  and  drcsscd.  and  the  joint  i  mmobìliaed 
by  a  Mplint  fur  a  vteck  or  io  daysi  passive  motion  is  bcgun  after  a  few 
I  days.     Locai  amcsthesìa  may  be  suflirJcnt  io  some  cases. 
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Hemarthrosis  (Hemophtltac  jotnt). — This  comparatìvcly  rare  joint 
lesion  is  mei  wiih  (xcawonally  in  "bleedcrs'"  and  like  other  manif»;sla. 
tions  oi  iht'  cliathcsis  occurs  csclusivcly  in  the  male  sex.  It  occurs  wil 
greatest  frequenc>'  in  the  knee,  thougfa  othcr  joinls  (hip,  anklt-,  elbow] 
:irc  somclimcs  affcctcd.  The  prcdis]>osing  cause  is  as  yct  unknown, 
though  in  hemophitiacs  there  ii  n.  delay  in  the  coagutability  of  the  blood. 
Addis  has  shown  Ihat  the  coaKulatiun  time  may  he  delayed  as  much  afl 
40  to  60  minutcs.  The  cxciting  cauM?  ìs  some  slight  trauma,  in  many 
cases  too  slight  to  produce  harmful  resulls  in  a  normal  joint.  Aìì 
rt:sult  ol  this,  hcmorrhagc  ixcun>  into  the  syooWal  membrane  and  intc 
the  joint  cavity.  The  pre^encc  o[  blood  in  the  juint  is  a  source  of  ini- 
tation  and  the  synoWal  TOcmbrane  proliferates,  somctimes  enormously, 
to  forni  the  weli-known  redupUcation  of  villi,  i.e..  a  typìcal  vìllous  ar- 
thrilis  lesutt-ì.  The  tlutd  may  be  absorbe<l  rapidly  or  it  may  peraìst 
for  a  considcrablc  Icngth  of  timc  The  wholc  iroublc  oftcn  subsidcs, 
but  more  or  Ic^  sweltìng  may  persici  for  a  time  and  even  if  recoveryj 
does  takc  place,  rclap&e  is  likely  to  occur.  Fibrìn  is  dcposìted  un  th< 
surface  of  the  synovia,  and  becomes  organized.  £ro»ion  of  the  carti- 
lage,  due  probably  to  impairmeiit  itf  the  blooil-sujiply  resulting  from  ih* 
damagcd  vcsscis,  takes  place,  and  dense  adhesions  form,  which  limil 
niution  and  produce  fibrous  ankylo&is. 

Symfftoms.—  The  cUnical  pìcturc  is  more  or  Icss  cburactert^tic 
Usually  after  slight  trauma  or  wilhout  any  history  of  trauma  whatevcrJ 
the  joint  swclls  vrith  somctimes  much,  ftomctimes  little,  pain  or  dìscom.'i 
fort  according  to  the  rapidity  of  accumulalion  of  blood.  As  a  rule,  paìi 
is  not  a  promincnt  symptom.  Examinalion  reveals  a  swoUen  joint 
Tcndcrncss  and  incrcascd  locai  temperature  may  bc  prcsent.  Fluctua-' 
tion  can  be  elicìtcd  but  h  noi  so  evident  as  ìn  cascR  of  serous  effusion. 
Molion  of  the  joint  is  not  rcstrictcd  in  early  cases  unless  effusion  and 
pain  are  marked.  The  knee  Ì3  usually  held  in  Bemiflexion.  In  later  or 
old  cases,  especially  after  several  attacks,  adhesions  interfere  wiih 
motion.  Discoloratìon  of  the  skin  may  appear.  There  may  be  con- 
sidcrablc elevation  of  temperature,  due  to  the  absorption  of  blood, 

Dùjgnosis. — This  is  made  on  the  family  hi^tory,  history  of  th< 
individuai  and  <^ymptoms.  A  sudden  swctling  of  a  joint  without  suf- 
&dent  cause  should  always  arouse  suspicioD  of  hemophiUa  and  should'j 
Decatlon  a  rigid  inquiry  into  the  family  history  and  ìnto  the  pa>t  histor 
of  the  paticnt  for  occurrcnccs  of  blccding.  As  a  mie,  the  diagnusi&  i| 
not  diflicult  if  the  possibilily  of  the  condìtion  (hemophìlìa)  be  kcptìi 
mind.     The  condition'is  to  bc  diffcrentiated  from  luberculosis,  int 
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finittcnt  hydrops.  s>'philìtic  synovìtìs  and  Charcot's  joint.    In  the  actjve 

'  stage  Iti  tuWrculuu»  disvas<-  of  thv  joint  the  differt-iitiutiun  can  be  taade 
only  by  a  careful  history.  It  is  of  grcat  importancc  that  an  accurate 
diagno^s  be  made,  for  fatai  hemorrhage  hns  foUoved  operniion  on  these 
joinlti. 

Itilermittenl  hydrops  prcscnts  in  ìts  typical  manifcstation  a  char- 

[acteristic  periudidty  of  attacks,  a  regular  cycle  aad  a  slower  onsct. 

fltoccurs  abo  in  the  fcraalc. 

Syphilitic  synovitis  will  be  accompanied  by  other  stigmata  of  syphilis, 
is  slowcr  in  ìts  onsct,  more  chroDìc  in  its  course  ami  yields  rapidly  to 

|.antisyphilitic  treatment. 

Charcol's  Joint. — The  sigua  and  symptoms  of  tabes.  the  para- 
articular  swclling.  the  cvidcnccs  of  bony  changcs,  bolh  cUnivally  and 
skiagraphically  will  make  the  nature  of  this  conditìon  piaìn. 

I-'inally  in  the  late  course  of  hcmarthrosis,  the  losion  may  bc  mìstaUen 

'for  an  old  case  of  ìnfcclious  arlhritis,  luberculous  or  non-luberculous. 

'Nothing  reraains  exccpt  the  e\idcDCc  of  a  dease  fibrous  ankylosts  in 
:  or  more  joints  and  it  is  only  by  carcful  iiiquiry  into  the  Kistur}*  that 

'^one  ran  rcach  an  accurate  dlagnoì^is. 

Treatment. — Rtst  and  protcctton,  moderate  pressure  and  the  appli- 

[cation  of  cold,  furnish  the  chìef  locai  measurcs.     Little  can  be  done  to 

'favor  absorption.  In  severe  cases  borse  senim  (diphtheria  antitoxin 
in  case  of  nced)  rabbit  nr  norma]  human  serum,  and  tran.sfusion  of  blood, 
havc  becnuscd.  and  in  some  cascswithapparcnllygood  rcsults.     Opera- 

;  tive  treatment  \i  contrai ndicated. 

Gouty  Arthritis.-  The  chicf  importancc  of  this  form  of  arthrìti&  to 
the  surgeon  )ies  in  the  fact  that  it  may  be  nùstaken  for  other  fnrms  of 
joint  ìnflammatjon.  It  occurs  as  an  acute  or  chronic  ìnflammatìon  of 
onc  or  more  joìnts.  Tn  the  acute  form,  the  onsct  is  usually  suddcn, 
the  attack  occurring  durine  the  night,  and  U  characterized  by  severe. 

tagoniziog  pain  in  the  metatarso-phalangcal  arliculation  ot'the  great 
s,  most  often  the  right.  The  joint  swclls  rapidly,  becomes  hot,  red, 
shiny.  cedemalous  and  is  extremely  sensitive,  and  ìts  appearance  re- 
sembles  gonorrboeal  or  acute  huppurativt  inllammation.     Sometimes 

[the  attack  isprecededby  Iwingesof  pain  in  the  small  joints  of  thehands 

[and  fect,  indigcstion  and  uucturnal  restJessne&s.  The  general  tem- 
perature may  rise  to  loi^-io^^F.  After  a  few  hours  the  pain  subsides 
rapidly  but  the  joint  remains  svrollen  and  the  patient  may  pass  a 

l^comparativety  comfortable  day,  but  he  suffcrs  a  recurrence  of  pain 

fduring  the  ncxt  night.    The  symptoms  rccur  cach  night  for  a  week  or 
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so,  graduali/  becomin;;  less  severe  and  fiDally  the  swclUog  subsid 
without  leaviog  any  obvious  change  in  the  joiot.  Tbe  general  coi 
dition  retnains  good. 

With  repeated  attacks  the  joint  symptoms  persisi  for  a  longef 
pcrìod  and^radually  anumbcrof  joints.  anklc,  knce,  vristand  thesmall 
joinis  of  the  bands,  become  affected.  Dq)o^ts  of  urates  vccur  in  ihe 
articular  cartilagt-s,  capsule  and  lìgamcnts,  and  in  severe  cases  ex- 
tcnsive  concretions  form  abolii  the  joiaU  and  along  the  tcndon  sheatbs 
and  in  the  bursa.  The  skìn  over  thcsc  may  ulcerate,  ami  the  chalk 
stoncs  are  frccty  cxposcd.  Sevcral  joints  may  become  siiffcncd  and 
deforined.    Inlercurrent  attacks  of  acute  polyarlhrìtis  may  occtir. 

Diiignosis. — With  a  hJsiory  of  gout  in  the  (amily,  and  onc  or  more 
attacks  of  acute  arthrìtis  linùted  to  the  metatarso-phalangeal  joint  of 
the  grcat  tee,  espcdally  the  tight,  the  diagnosi^  is  not  diflicult.  The 
rea!  dilBculty  arìses  in  acute  cu&es  n-ìth  fever  and  pain.  swelling  and 
reduess  in  a  joint  (e.^.,  kiiee)  titlicr  (lian  the  diaractcristic  onc.  Such 
coscs,  ir  not  goul,  are  some  form  ol  tnfcctivc  arthrìtis.  If  the  exudalc  t5 
puruicnt,  the  arihirìts  is  noi  goul,  for  in  acule  gout,  however  intende  the 
ìnHammation  may  be,  suppuration  docs  not  takc  place.  I(  more  than 
one  joint  h  involved  in  acute  arlbrìtis  al  the  &ame  lime,  the  probabilfty 
is  againsi  gout.  and  the  greatcr  the  number  uf  joìnts  alfected  the 
likciy  is  the  case  onc  of  gout.  The  presencc  of  tophi  is  oflcn  coi 
elusive.  The  involvcmcnt  of  the  tcndun  sheatba  about  the  aoklc 
pain  in  the  back  of  the  sole  of  the  foot  occur  In  gout  and  in  gonorrhceat 
infection.  The  prcscnce  of  a  source  of  infectìon  in  the  genito-urinary 
tract  speaks  for  gonorrhceal  arthrìtis  and  Icnosynovitìs. 

Clronic  gout  may  be  diflicult  tu  difTerentìate  from  arthrìtis  de- 
formans.  The  detection  of  sodium  biurate,  usually  as  whitc  hard 
massesin  connection  with  the  gout,  bursa,  etc,  a  family  hìt^tory  of  gout, 
a  history  of  previous  acute  attacks,  will  aid  in  cstablishing  diagnosi». 
The  presence  of  osteophytes  Ì4  strongly  against  gout.  bui  it  is.oot 
conclusive,  for  thcsc  may  occur  in  true  gout,  either  more  or  less  ali 
around  the  joint  or  as  small  nodules,  but  they  ncver  bccomc  the  largc 
sizc  common  lo  arthrìtis  deformans.  Gout  rarely  altacks  tlie  shouldei- 
or  hip-joiats  which  aro  commonly  involved  in  arthrìtis  deformaos. 
Vrìnary  examìiialion  in  gout  shows  the  urie  acid  output  usually  very 
low  durìng  the  intervals  o(  the  paroxy&ms.  This  incrcascs  grcatly, 
a  rule.  durìng  the  heigbt  o(  the  attack. 

Trtaimati  of  gout  belongs  to  internai  medicine.    Tbe  onty  operative 
procedure  to  bc  coosìdcred  is  the  removal  of  large  chalk  &tone$  in 
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soft  tiisues  and  amputation  of  deformed  or  infected  toes  or  fìnjiers. 
kemoval  of  masses  of  urates  wiih  the  curet,  ìs  noi,  as  a  mie,  successful, 
Tor  the  lissues  rarcly  rcact  to  forni  ticalthy  granulation  lissuv  xati  new 
deposits  are  very  likely  lo  forni. 


BURSiE 

Buriae  are  sacs  var>-ing  in  size  and  norraally  contamina  a  small 
amount  of  fiuid.  They  are  interposed  between  structures  in  various 
placcs  in  ihc  body  whcrc  friction  occurs;  usually  bctwccn  skeleiai  parts 
ana  tcndons,  muscle  or  fasda,  between  tendons,  muscles  and  tcndons, 
or  fascia  and  tendons.  Thtàr  function  is  to  dìminish  (riclion  and  to 
permit  of  a  gliding  movement.  Many  are  present  at  birth.  bui  ncw 
ones  may  appear  in  siiuaiions  exposed  to  uncommon  pressure  or  fric- 
tion.  The  wall  of  a  bursa  is  composcd  of  condensed  connettive  tlssue, 
liaed  more  or  le&s  with  a  ceUular  lioing.  The  coDtaincd  fluid  is  of  the 
nature  o(  synovta. 

A  distinction  is  to  be  made  between  normal  httrsa,  or  Ihosc  which 
are  present  from  birth,  or  formed  later  as  growlh  and  developnvenl 
occur  and  fuller  functional  activity  is  assumed;  and  advenliiious  bursa 
which  arisc  from  pressure  applied  to  the  body  surfaccovcr  bony  promi- 
ne&ces.  Adventiiious  bursa;  may  bc  classiiied  iute  two  groups:  one 
indudcs  ali  those  burs%  whìcb  arise  in  connection  with  the  various 
occupations.  or  the  wearing  of  badly  fittiog  apparel,  as  shoes;  the  other 
group  ìncludes  those  which  arise  from  prfi&sure  produced'  in  some 
unusual  place  ttirough  deformity.  Those  falling  ÌDto  this  latter 
group  may  be  considercd  as  strictly  abnormal.  Examples  o(  the- 
tirsi  group  are  the  "housemaid's  knee,"  "miner's  clbow"  and  those- 
burìis  which  appear  over  the  malleoli  and  tendo  Achilli»;  the  second 
group  Ìncludes  those  bursa;  which  are  produced  over  the  cuboid  in 
tadipes  equìnovarus,  over  the  mediai  condyles  of  the  femoia  in  bad 
cases  of  genu  valgum  and  under  callo^tiea. 

The  anatomica]  classi  lì  cation  of  bursa:  indìcatìng  relations  is  of 
practical  surgical  importance.  Auatomically,  ihey  comtitute  two  di- 
vtsìons,  the  burste  mucosm  and  bursa  vaginm.  The  latter  are  the 
synovial  shealhs  of  tendons. 

The  bursc  mucose  seem  to  he  little  more  than  exaggerations  of 
the  spaces  between  the  laycrs  of  areolar  tissuc  or  of  existing  lymph 
spaccs.  From  theìr  positiun  and  relation,  Ihey  can  be  cla&sìlied  as 
subcuianeous  when  devclopcd  bcucath  the  superficial  fascia;  subfasàal 
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ihf  pain  ìs  greally  augmcnted  whcn  the  linib  is  Beld  firmly  in  countcr- 
rotition  by  the  examiner.  When  the  bursa  bccomes  distcnded  with 
fluid,  a  rounded  or  ellìpsoitl  swelling  prcsents.  which  obliterates  the 
hollow  bchind  Ihe  IrcH-hantcr.  Whcn  i-xlcnsivr,  Ihr  gluttal  fold  may 
be  obliterated.  The  tumor  may  be  divided  into  two  parts  by  Ihe 
muscics,  Whea  acutely  inilamcd  ìt  may  be  accompanicd  by  abduc- 
tion  and  eversion  of  the  limb,  in  order  that  the  glutcus  maximus  may  be 
relaxed  as  much  as  possible.  Consequently  the  condition  may  somewhat 
rescmble  thi;  ciirlìcr  stagts  of  hip-joÌnt  dÌKease,  trom  which  Ìt  can  be 
differentiated  by  the  abscnce  of  flejtìon  (Roae  and  Caricsi;  Bryant  and 
lìuck),  although  flcxion  is  said  to  bc  prwtnt  by  Dcaver,  Bcrgmann  and 
Bull,  and  the  fact  that  passive  movements,  includinf;  the  so-callecJ  test 
movczncnlH  for  hip  disease.  can  be  madc  with  little  or  no  pain.  It  is 
to  bc  noted  that  in  these  cases  there  is  an  absence  of  swelling  of  the  hip- 
joint.  and  that  the  head  of  the  femur  can  be  rotated  in  the  acetabulum 
withoul  cxciting  pain.  Whcn  siappuration  occurs,  the  pus  may  burrow 
extcnsively  beneath  the  gluteus.  The  sciatic  nerve  may  be  iavolved 
and  cascs  are  known  in  which  it  was  infiltrateti  and  displaccd. 

The  gluteo-iemoral  hursa  are  two  or  three  small  bursse  inteqiosed 
betwcen  the  lower  part  of  the  glutcus  maximus  and  the  femur  poste- 
riorly,  and  the  vastus  lateralis  anleriorly  abovc  its  insertion  into  the 
glutcal  tuberosity  of  the  femur.  When  one  or  the  olher  of  these  bursa: 
is  ioflamcd,  thcrc  wili  be  Icndcrncss  over  and  just  ubovc  the  point 
of  insertion  of  the  gluteus  into  the  femur  and  just  below  the  great  tro- 
chantcr.  Pain  is  intensified  by  contraction  of  the  gluteus  maximus  and 
there  is  apt  to  he  abduction  and  eversion  of  the  limb.  When  marked 
distention  of  the  inflamed  bursa  has  occurred.  there  will  be  an  elasiic 
swcUing  thiit  wiil  prescnl  eithcr  bdow  or  abovc  Ihe  tendim  of  insertion 
of  the  glutcus  into  the  femur.  When  ìt  prcsents  bcIow,  the  latcral 
portion  of  the  glutcal  foid  will  bc  obliterateti;  whcn  abovc,  the  swcllìng 
will  be  below  or  evcn  over  the  lower  part  of  the  great  trochanter.  WTien 
the  bursa  between  the  gluteal  tendon  and  the  vastus  lateralis  is  ìntlamed . 
the  tcndcrness  and  swelling  will  he  in  front  of  the  glutcal  tendon.  Tn 
suppuration  of  the  diseased  bursa  the  pus  will  burrow,  a3  in  case  of  the 
bursa  o(  the  grcat  trochanter.  The  sciatic  ncrve  may  bc  invoivcd  in 
severe  cases. 

An  ischia-glul^aJ  bursù  is  frcquently  prescnt  beneath  the  gluteal 
maximus  wherc  it  passes  over  the  ìschial  lubcrosiiy.  It  may  become 
inflamed  in  those  who  sit  a  good  deal,  such  as  coachmen,  weavers,  etc, 
as  il  is  prcsst-d  upun  in  thcsilting  position.    W' hcn  inilamcd,  it  causcs  pain 
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■ad  giwit  A'r-*'^ntnm  t)i  aflKàg.    It  is  commonly  known  as  "waver's^ 
igttem."    t^'  ikCOwy^solidand^rmmetricaL    Itiseasìly  diag- 

nosti  tram  ■  ■.■*'««l  «J»  history  of  ihc  pcrson's  occupation.     It 

jm^.  -^àw  f««*»<lal  Dcrvc  and  cause  paio  and  functional 

jjg^^  ^  ,  ^«^«Sstribution  of  the  ncrve. 

ThPTr  «»'*'«<'* •*!•«.  oitwT  (liao  tJiow  already  enumerated,  in  dose 
prtonm»ct  '4f  '<»*  iP»*»  twcàanter.  Two  of  Uiese  are  in  relation  whh 
Uit  phrtt*»' •w»*»»^  ■>*  ••**''*  *"  antertor  Irochanteric  bursa  is  inter- 
pMMl  )M««««h  >Afr  ^màM  of  ÙK  gtuieus  mediiu  and  the  summit  of  tbe 
grr^l  ffftJmWI.    A  pwterior  Irochanteric  bursa  U  usually  present 

U^w^W'ftit^witDW  iT  ' '""  of  the  gluteus  mcdius  and  the  pvTÌ- 

fgni^^    ^  WlflfcMfclir  bona  for  the  gluteus  minimuit  ÌJ.T>res4.'nt  bctween 
^«mArtkWÀiikMMÌMaf  the  gluteus  minimus  and  thegrcat  trochanter, 

tJHk  ^W  ^'W"*  Tf  TfcT  rr" ' '"'"  ''" """  *"' — n  the  tendon 

^tWlMlMt^  Iht  nnifonob  and  the  summit  of  the  grcat  trochanter. 
flM^  %tm  «^N*^'  «WOCÌiitcd  bursa:  are  particularly  lelatcd  to  the 
^ffffm^  ^Hf^WfV**^  tTw.-|uuiter.  In  case  of  inflatnmatton  of  cither  oDc 
vi  t^iw  lnjUL  WWJhWTl  ud  paio  will  be  present  on  pressure.  Con- 
^HK'Vtm'^^'*'****'  '■'»<*«s  «ili  likcwise  be  painful.  U'hcn  disten- 
^f«t^  Ij^friUM  ku  tii^cn  pliicc  a°  elastic  or  dougby  swellìng  wIU  be 
tofei  JRkMhAKM  ^ ^  ln.K-hantvric  summit  and  the  tendons  of  the  musdes 
t|MI^4lM»  tlt  f^  »yiaptoins  will  be  Ies&  pronounced  than  in  inflam- 
^Ittim  ^  ^  V***^  InKhanteric  bursa,  which  lics  over  the  lateral 
u«tM«  **  ^  itNX'lkMitw.  Tests  to  show  absenco  of  pain  or  tenderocss 
kit  t^  ^jb^iViKl  «tu  »tiii\injtlc  co.utis. 

A  WiltA  ^  teHvpMnl  bctwccn  the  internai  obturator  and  the  mediai 
mmIK*  ^  ^  W'Wl  Ittbcroslty  at  tbe  point  whcre  tbe  muscle  leaves  the 
Mtvi'''  «*^*^X'  •**!  **  "^«^te^  ^t  "ght  angles  as  tt  cscapes  through  the 
||«M  «^Mfc"  iwMh  Al  this  point  the  ischium  is  groovcd  far  iu  recep- 
^4(1^  1^  MHt  MBf  •.vverrii  with  cartilagc  and  lined  by  the  synovial 
i^^if  A  wsv»u(  bu»»«  1»  usually  present  bctween  the  tcndon  of  the 
wH«mI  tfiW»UN>hM  «Mtl  U»  poslerior  surface  of  the  capsufar  ligament  of 
llH  lii^^t  VìM  bttn*  U  norrow  and  clongatcd  In  form  and  occa- 
«èlfMtlfcf  WMMVMikitHvwith  the ischial  bursa,  the  twoformingasingle sac. 
IV  v^M»  tvWlbiJ>A>Ui»  oJ  thetc  bursa  to  the  hìp-joint,  e<^ectally  the  cap- 
t^  V  ->  tMiVHt  MCCHhate»  great  care  in  difTerentìating,  on  the 

v«t  l«»-i  -^  -  ^i****"^  Md  oa  Ibc  other  an  intracapsular  inflammation 
«4  UttMk  WIm*»  »»w  ivib>ià\  obturator  bursa  is  inflamed.  much  can 
^  \M«èWtwM  Kv  tfertt  lUTMure  through  digitai  cxamination  per  rec- 
tttNk     i^ttVk^  (wr«Mlfv  «>]HW  the  poùit  of  exit  from  the  petvic  cavity  of 
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the  obturaior  tcndon  vrill  locate  tenderncss  and  pain  at  that  poìnt. 
Possibk  continuily  betwecn  the  two  obturator  hurs®  must  he  home 
in  tnind.  InflammatioQ  of  a  simple  capsutar  obturator  bursa  wiU  bave 
to  be  eliminated  by  tcsts  indicative  of  the  presence  of  a  coxitis. 

The  largc  il'optctineal  tursa  whicji  intervenes  between  t^.e  ccminon 
tenilun  of  lbcilio]>s(ia»  in  front. anit  the  eminenliailiupccUnea  supirriorly, 
and  the  capsule  of  the  hip-joini  infcriorly,  is  situatcd  antcnorly  to  botb 
of  thesc  latler  stnictures,  and  ali  are  con  tained  in  the  lacunu  musculorum, 
alons  witb  the  fcmoral  nervc.  This.  bursa  is  important.  not  only  on 
account  of  its  dze,  but  because  it  often  commutiicates  with  the  hip- 
joint.  Whcii  inflamed,  tcnderness  and  pain  are  present  in  the  latcral 
poriion  of  Scaq>a's  iTÌanglc  and  over  the  hip-joitit;  the  svrclline  may  be- 
come  large  and  fluctuating,  project  anteriorly  enough  to  obliterale  the 
ìnguinal  groovc,  and  present  ìn  the  media!  portion  of  the  trìangle. 
The  tumor  may  press  on  the  fcmoral  ner%'e  and  cause  pain  and  func- 
tional  dislurbance  in  the  area  of  its  distribution.  If  icnderncss 
ami  pain  are  present,  Ihcre  witl  be  (lexion  of  the  thij?h  with  incrcascof 
the  pain  upon  extcnsion.  Thesc  symptoms  rcsemble  psoas  abscess 
and  hip-joinl  disease  and  the  pain  is  often  rcferred  to  the  knce.  as  ìn 
hip  discase.  The  surgcon,  whcn  opcrating,  must  remember  tlial  the 
bursa  often  communicates  with  the  joint  cavity,  and  that  ìt  Ues  in 
immediate  contact  with  the  articular  capsule.  It  is  besl  reachcd  by  a 
vertical  incision  extcrnal  to  the  fcmoral  artcrj',  the  fibers  of  the  llio- 
psoaa  being  retractcd  inwardly  or  cut,  if  necessary. 

The  following  scven  bursa  are  of  minor  importance  and  are  dis- 
tributed  as  foUows:  A  subtendinous  iliac  bursa  is  interposed  betwecn 
the  tendon  of  iasertion  of  the  iliopsoas  and  the  fcmur  at  the  irochanter 
minor.  Therc  intcr\'enes  bclween  the  pectìncus  and  the  mediai  sur- 
facc  of  the  trocbanter  minor  and  tendon  of  the  iliopsoas  the  pectineal 
bursa.  At  the  point  where  the  (lcei>  surfaccof  the  quadratus  fcmoris 
and  the  trocbanter  minor  come  in  contact,  a  bursa  is  interposed. 
Frequently  a  bursa  lies  between  the  surface  of  the  ilìum  and  the  rc- 
flected  head  of  the  rectus  femoris  which  in  in.sertcd  above  the  acetabu- 
lum.  The  supcrior  bicipital  bursa  is  somctimes  found  separatìng  ihc 
common  tcndon  of  the  semÌ-membrano»us.  Ao  antcrior  subcutaneous 
iliac  bursa  may  he  present  over  the  anterior-superior-ÌIÌac  spine,  as  well 
as  one  over  the  posterior  iliac  spine. 

Bursts  a^oul  the  A'iwe.— In  the  aduli  there  are  usually  la  bursie 
about  the  knee,  seven  of  which  are  in  relation  with  the  boundarìes  of 
the  pophtcal  space-    A  subcutaneous  prefateliar  bursa  is  present  in 
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M  iKT  c4NL  •rfr^BH»  uVAk^  o'txr  the  lowcr  hatf  of  Lhc  palella,  and  ìt 

iiiitK  i^H^    ^  ^  ^**^  «iteti  inflamcd  and  enlargcd  in  those  n-fa 

kncfl  n»*^  te  iM'KKawls  stone  masons,  rcligicuscs.    eie.     Whcn 

.^^,  jnlUwtfA.  il  »  ""*>'  painful.     Suppuration  o(  this  bur^a  ha* 

j  Q(rìfii  «4  ifcf  patria.    Its  eniargement  constitutes  "itouse- 

LTs  kntr."    T^  bursa  may  bc   multìlocular,  and  supcrimposed 

hanm  tn  thìs  sìtoaùoo  bave  bccn  dcscribcd.    Thcir  presence  would 

w«oaat  iot  the  Kcantncc  of  bursal  swelUngs  after  cxdsion;  Uit-y  may 

develop  (tf  »«•■    Occasionally  a  bursa  is  prescnt  bctwccn  the  ex- 

m^fmm  of  the  («ci»  lata  and  the  quadriceps  and  the  patella.     It  lies 
^^^olteo  over  the  low^-r  and  inncr  parts  of  the  patella.    A  suhten- 
^^^  borsa  ™iv  somclimes  bc  presen  t  belween  the  quadriceps  tendo  n 
^.  ^  «aieriof  suffacc  of  the  patella.    A  deep  infrapaltUar  bursa  o( 
^^  «ir  «tervenes  beiwcen  the  upper  part  of  the  tubcrosity  of  the 
ii^^  mbA  *e  ligaincntuni  patellar,     It  is  s^parated  from  ibe  synovial 
•«f  U»c  knce-joìnt  by  a  pad  of  adipose.     Whcn  dtstendcd,  itJ 
r^lim-j-r  swelUng  which  obliterales  the  depression  each  side 
^^HMt  and  is  compressed  betwccn   the  palella;  and  tibia. 
— 1-  -^uTiKllt  may  cAUse  lhc  ligamenla  alarìa  t«  be  pushi-d  back- 
.  nt  M)  ihat  tbcy  are  apt  to  bc  nippcd  bclwcea  the  boncs 
'  attcmpts  to  stand  with  llie  leg  fxtcndcd.     The 
cwhai  similar  to  that  causcd  by  a  displaced  men- 
,.^  tibia)  bursa!  are  found  over  the  tuberosìty  of 
'mA  »W  become  irrilatc<l  from  much  kncding.    A  supra- 
■  >»A  in  the  niajoriiy  of  adults  communicatcs  with  the 
■^-  i.n«-joìnt,  intervenes  betweeii  the  anlcrior  surfacc 
■he  fcniur  and  that  part  of  the  quadriceps  tendon 
1  ii  ihe  crureus.     It  is  usually  of  good  fiize.     Syno- 
'  -tfolion  of  tlie  synovial  sac  occasions  a  proini- 
M-  lhc  patella,  while  on  grcatcr  dislcntion  it 
.  !««  litbtMicc  Abovc  and  to  the  aides  of  the  patella, 
-jiMmì^  U»  surroumling  musclcs  which,  in  this  «Jtua- 
I  ^  y^  (rtnur  by  loosc  connective  tì^siic.     .\  bursa 
the  «ttlKW*va*  musale  and  the  fcmur;  in  the  adult  it 
viti  MIC  of  the  knce-joint. 
^  ^j. A  wit  tv  larse  bursa  and  is  àìtuate<I  betwccn  the 
...  j**l»t  jtaaii>*n*'scmi-lcndinosus  n-uscleaand  the 
..^tl^MÉ  i4  tlw  knee-joint.     It  may  communi<;atc  with 
«rttvti  intencncs  betwccn  lhc  tendon  of  the 
«nd  tbase  u(  the  Kracilis  and  semì-mcm- 
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hranosus  musck.  In  arute  ìnflammation  of  these  buraa:.  tenderness  and 
pain  aro  prcscnt  over  tlic  superior  and  mediai  surfaccs  of  ihe  tìbia. 

The  bursE  alwut  the  [>opIileal  space  are  somewhal  irregular.  In 
the  mediai  boundaries  of  the  spwce  will  be  found  a  bursa  wUich  fre- 
qucnlly  communicalcs  wilh  the  synovial  cavily  oi  the  kncc-joint.  is 
interposed  between  the  mediai  head  of  the  gastrococmìus  and  tbe  cap- 
sule of  the  kncc-joint  and  mediai  condyle  of  the  fcraur;  anotber  bursa 
separalcs  the  tcndon  of  insertion  of  the  Remi-membranoftus  from  the 
mediai  head  of  the  Rastrotoemiiis.  It  aUo  often  communicates  wìth 
the  synovial  cavity  of.the  knce-joint.  Thesc  two  bursK  are  in  com- 
raunication  and  in  reality  consiitute  a  rather  large  doublé  bursa. 
Usually  there  ìs  a  :>maU  latcral  bursa  of  the  scml-racmbranosus  muscle 
scparating  the  tendon  of  the  semi-membranosua  from  the  mediai  condyle 
of  the  tibia;  it  seldom,  if  ever,  communicates  dircctly  with  the  knce- 
joint.  but  it  may  communi  rat  e  with  the  large  doublé  bursa.  The 
lateral  boundaries  of  the  popiitcal  space  contain  the  following:  Inter- 
veninf;  betwccn  the  lalcraJ  head  of  the  gastrocncmius  and  the  articular 
capsule  and  lateral  condyle  of  the  tibia  there  is  the  lateraJ  hursa  of  the 
gaslrocnemius .  It  is  frcquenlly  in  communicalion  wilh  the  synovial 
caxHt)'  of  the  knee.  .\lmost  constantly,  the  tcndon  of  insertion  of  the 
femoral  biceps  is  separated  from  the  fibular  coUatcral  ligament  of  the 
knee-|uint  by  the  inferior  hìdpilat  kursa  over  which  runs  the  peroncal 
ncrvc.  whilc  more  rarcly  a  bicipilo-gastrocDeniial  bursa  is  interposed 
between  the  tendon  «f  insertion  o£  the  femoral  biccps  and  the  lateral 
head  of  the  gaRtrocnemiu?:.  Beneath  the  popliteus  and  the  capsule  of 
the  knee-joint  a  bursa  intervcnes,  while  another  separates  its  tendon  of 
orìgin  and  the  la  lerat  condyle  of  the  femur.  It  is  to  be  notcd  Ihat  the 
synovial  membrane  of  the  superior  tibiotìbular  atticulation  is  occa- 
sioually  conlinuous  wilh  Ihat  of  the  knee-joint  throu^h  the  bitter  bursa. 

Bursae  about  the  Ankle  and  Foot.^ — The  more  important  bursse 
about  the  ankle  and  foot  number  about  len.  Holden  has  destrìbed  the 
frequent  occurrence  of  a  large  irregular  bursa  between  the  tcndons  of 
the  extensor  digitorum  pedis  iongus  and  the  underijing  promincnt 
head  of  Llie  talus.  This  burs»  is  of  interest  becausc  it  somclimes  com- 
municates with  the  mediotarsal  joint.  Between  tbe  tendo  calcancus 
(Achillis),  just  above  its  point  of  insertion  and  the  upper  pari  of  the 
tuber  calcanei.  a  retrocakaneul  bursa  is  interposed.  Badly  fitting 
boots  may  produce  an  ìnflammation  and  eniargement  of  this  bursa. 
When  distended,  it  presents  a  fluctuating  swelling  on  either  side  of  the 
tendo  calcaneus,  with  oblìteration  of  the  normal  dcpressìon  which  exbts 
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there.  Tliis  coadlUon  U  known  as  Albertus  àiseate  or  achlllodytiia. 
Thcbursamaybecomeairtilaginoas.orosU'ophytt'smay  form  on  the  sur- 
face  toward  the  calcaneus.  A  subcutaneous  calcaneal  bursa  Ues  bc- 
nealh  ihe  skin  over  the  tendo  calcaneus.  VVhen  inflamed  or  dislen<Ìe<Ì, 
it  is  casìly  rccognizcd  as  beìng  supcrtìcial  to  the  tendon.  It  is  oot  un- 
commonly  injtiated  by  tbe-sboes  or  particularly  by  the  high,  bcavy 
boots  frcqucntly  worn  for  the  first  ttmc  on  a  camping  or  climbing  trip. 
Another,  the  inferior  subcutaneous  bursa  of  (he  hecl.  may  be  prcscnt 
on  the  sole  of  the  foot,  bencath  the  tubcrosity  of  the  calcaneus.  Sub- 
cutaneous  bursa'  are  present  over  the  malleoli.*  They  >>'e  iacoastant. 
The  one  over  the  lateral  mallecilus.  wheii  inflamed,  is  known  as  the 
"taitor's  bursa."    Somclimcs  a  posterior  tibial  bursa  is  prcscnt  between 


1  II.-,  ^.s,,     lt.iUu\  v,klguftaii<i  bunion. 

he  tendon  of  the  posterior  tibìal  muscle  and  the  tuberosJty  of  the 
scaphoid  bone,  whìle  another  usualty  intervcncs  bctwccn  the  tendon 
of  the  tìbialis  antcrìor  and  the  first  cuneiform  bone.  Bursx  are  inter- 
posed  beiween  the  ends  of  the  tcndons  of  the  lumbrical  muscles  and  the 
transversc  capìtular  lìgamcnts.  The  threc  mediai  art  more  Constant 
tban  the  lateral.  Four  intermetatarso-phalangeat  bursi:  are  found 
betwecn  the  contÌguou.s  sidcs  of  the  hcads  of  the  mctatarsal  boncs  aod 
dorsal  to  the  transversc  capitular  ligaments.  One  of  the  most  fre- 
quently  indamcd  bursa.  Ì3  the  normal  or  sometimes  advcntìtious  bursa 
ifhich  inten'enes  between  the  skin  and  the  meta  tarso- phalangeal  joint 
of  the  great  tee.  When  the  grcat  toc  ha.s  bcen  forced  outward  (hallux 
valgus)  and  the  mctataiso-phalangeal  joint  is  madc  unduly  promincnt 
from  hndly  fitting  »hoes,  or  in  pvs  planus,  undue  pres-sure  and  (riction 
result.  A  bursitis  ìs  developed,  wfaich  in  commonly  called  a  "buniom" 
(Fig.  387).     Under  such  circumstanccs,  the  bursa  becomcs  dìstended 
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and  the  surroundìng  conDcctìve  tissue  undergoes  condensa tioa,  Uie 
mediai  latcral  ligamcnt  bccomcs  ctong&ted,  ami  the  head  of  the  first 
mctatarsal  bone  becomes  enlarged;  the  cartUage  over  its  mediai  articu- 
lar  surfiice  may  atrophy  and  clisapp«ar.  a  communÌL-ation  being  finally 
established  betwccn  tbc  bursal  sac  and  the  synovial  cavity  of  the  joint. 

A  knowtcdge  of  the  exidtence  and  location  of  the  abovc  mentioncd 
Uurss  of  the  lower  extrcmity  may  cxplain  many  case»  of  ohscure  pain 
foUowÌDg  pronounced  violenl  exertìons  as  climbing,  fencing,  boxing, 
wr^tling,  tennis,  football,  ctc,  and  account  for  some  rlvep-seated  ab- 
Kceases  of  obscure  origìn.  In  some  caaes  calcarcous  depositi  may  occur 
in  bursr,  giving  rise  to  persistent  pain  when  certain  movements  are 
made;  sucb  a  cooditlon  ìs  usually  rcadily  dctected  by  use  of  the  X-ray 
and  usually  calls  for  cxcisioo  of  the  afTected  bur<ia. 

Acute  tnflammation  of  a  bursa  usually  rapidty  »ubsides  wìth  rest 
and  the  avoidance  of  motions  calling  into  play  the  mu^clcs  or  londons 
involved.  and  usually  no  other  treatment  ìs  retiuired.  Contìnuance 
of  the  irrilation  is  apt  to  be  followcd  by  thìckening  of  the  walis  of  the 
bursa  and  a  progressive  increase  of  the  quantity  of  fluid  it  contains.  the 
condition  passing  Into  one  of  chronic  inilammation.  Not  infrequently 
the  intlammation  is  chronìc  from  the  start  and  attcndcd  wilh  but  little 
or  no  pain  lill  the  bursa  has  attiined  a  con^derable  size;  even  then  pain 
may  not  be  present.  bui  rather  a  scnse  of  weakness  and  disability  in 
making  ccrtain  motions.  Suppuration  may  occur  and,  as  has  bccn 
slatcd  above.  may  in  voi  ve  the  joint  or  may  give  rìse  to  a  deep  or  sup«r- 
ficial  phlcgmon.  Chronic  inflammation  of  a  bursa  may  be  trcatcd  by 
agpiration  alone  or  aspiratJon  and  injcction  of  lodine,  if  the  walls  are 
not  too  much  thickcncd.  If.  however,  such  is  the  case  or  ìt  contains 
fibrous  masscs,  as  is  usually  the  case  in  chronic  prepatcltar  bursìtis.  ìn- 
cision  and  paddng,  or  preferably  esci&ion  of  the  bursa,  is  the  pruper 
treatment.  Suppurative  bursilìs  should  be  treated  by  prompt  free 
incision  and  drainage.  InDamcd  adventitious  bursie  and  bunìons  are 
particuiarly  diflìcult  to  manage,  as  it  is  dìflìcult  to  relieve  thcm  from 
pressure.  Frevention  is  beltcr  ihan  cure  and  too  much  attentìon  can- 
not  bc  given  early  to  the  prevention  of  improper  pressure  by  badly 
fitting  apparatus  or  shoes.  When  suppuration  has  occurrcd  in  a  bunion, 
it  ìs  neccssary  to  incise  and  drain  it,  and  usually  it  is  necessary  to  re- 
move the  greater  portion  of  the  outer  wall  of  the  bursa  bcforc  it  will 
beat.  The  remaining  cicatrìx  is  tender  to  pressure,  but  with  property 
mede  shoes  this  can  be  avoided.  VVheh  marked  ballux  valgus  is  present 
and  the  head  of  (he  metatarsal  bone  is  enlarged,  this  must  be  rcmovrd. 
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TEXDONS  AND  TENDOX  SHEATHS 

A0ection5  of  the  tcndons  and  tcndon  sbirath^  are  not  so  frequent  iti 
the  lowcr  cxtrcmily  as  ìn  the  upper.  Mo»t  oi  Lfacm  are  oÌ  Uaumatic 
origin  and  are  considcrcd  ìq  the  precedine  chapter.  Tiil>erculous 
and  supparative  lenosyDovitìs  ìi  not  uacommoo.  howe\-cT.  andsyphiUtìc 
and  g(Hiorrha!aÌ  disease  ocous  more  frequenti)'  th&n  In  the  upper 
exlremity. 

Dry  and  Serous  TenosynoTÌtis.— The  dry  t>-pe  folloirs  trauma. 
It  ù  most  frequent  in  the  sfaeathsof  the  tendons  of  the  perone!  behind  the 
latcral  mallcolus.  the  shcalhs  of  the  teodoos  oi  the  libiaUs  posticus, 
flexor  longui  dìgitorum  and  flcxor  lonRUs  pollicis,  bfhind  the  mediai 
malteolus,  and  the  sheaths  of  the  tendons  of  the  tibialis  anticus  and 
extensor  longus  dìgitorum  on  the  front  of  the  ankle.  The  pain  and 
crepìtation  make  the  diagnosts  simplc.  Fiiation  so  as  to  secure  perfcct 
rcst  cllects  a  cure.  Witb  pcrsistent  use  of  the  extrcmity  or  rcpeated 
traumatisms.  there  may  be  an  effusion  ìnto  the  sheath,  ìn  whicb  case 
the  diagnosi^  U  madc  by  the  enlargement  along  the  line  of  the  tcndon.* 
The  Ire^itment  Ì.s  the  samc  as  in  the  dry  variely. 

Suppurative  Tenosynovitis.-  This  usually  has  its  origin  in  a 
perforatine  wound  through  which  the  infcciion  cntcrs  dircctly  into 
the  sheath,  or  into  the  surrounding  lissuc  (rom  which  ìt  spreads  into  the 
sheath.  In  rare  cases — in  pyicmia,  typboid  fcvcr  and  scafici  Icvcr — the 
infectioD  is  carrìed  by  the  btood,  and  in  more  likciy  to  lodge  in  the 
shealhs  about  the  ankle.  The  symptoms.  cause  and  treatment  are  the 
samc  as  in  the  hand:  rcdncss.  swclling.  amstitutional  disturbance  wìth 
spread  of  infectton.  if  uncfaecked,  tbrougfaout  the  sole  of  the  foot  and 
upward. 

Treatment  h  incision  to  expose  fully  the  »eat  of  infection.  W'hen 
the  infection  is  in  the  shcaths  about  the  ankle,  early  indsion  is  urgcntly 
indicated. 

Tuberculous  TenosyiiOT!tis.~Its  seat  is  in  the  shcaths  about  the 
anktc.  AseUewhcri;.  it  occurs  primarìty  in  two  typcs:  lirst.  hydropa. 
usually  with,  occasìonally  without,  rice  hodie»;  second,  the  fungus  form 
with  little  fluid  and  great  dcvelopmcnt  of  granulatìon  tissue.  A  tendon 
dieath  may  bccomp  diseased  from  the  spread  of  the  tuberculous  process 
from  an  adjoining  bone.  Tlie  course  is  slow.  The  pi-rnnei  are  niost 
commonly  allected,  next  the  cxtensors  at  the  anklc.  The  swclUng  is 
fin^t  noticcd  abovc  and  below  the  annutar  ligamenl  bccautse  of  it'i  pres- 
sure on  the  tendon  ^heatha.     On  pressure  upon  the  dii^tended  sheath». 
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lice  bodies  may  be  made  to  slip  back  ami  forth  above  and  below  Ihc 
ligamcnt.  The  treatment  is  thorough  cxcision  of  ihc  discasetl  sheath, 
every  bit  of  whìch  should  be  removed.  The  divided  ligament  is  to  bc 
stitchcd  accuratcly. 

Gonorrhceal  Tenosynovitis. — 'GonorThcea  occasìonally  causcs  infiam- 
mation  in  the  shealhs  of  ihf  cxltnsor  tendons  indeptndently  of  disease 
in  Ihc  ankic-joint.  The  prcscnceof  gonorrhoca,  and  its  acute  develop- 
ment,  ieads  to  ils  recogiiition.  The  irratmcnt  is  the  same  as  that  of 
the  gonorrhiKal  joint. 

Sypkilis  of  Tendens  and  Shealhs. — As  a  tenosynovitis,  this  is  rare. 
It  «sually  jnvolves  the  sheaths  of  the  tendons  in  front  of  the  ankle 
(Fig.  38S.)  and  sìmuiates  tuberculous  teaosyno\itis.    Gurama  in  the 


Vvì.  jSS. — Syphìtitlc  tenoejrDWÌtis  (diagaoùi  m.:.J-i:!,  .<^  iubw;quvnt  npcfatìon). 

■ 

tcndon  is  less  rare.  It  has  been  found  in  the  tcndon  of  the  quadriceps 
extensor  and  the  tendo  Achillis.  Both  these  comlitions  are  diagnosed 
throuRh  the  history  and  olher  evidences  of  lhat-<lisease. 


VESSELS 

griffi  hi.— Acute  ìnflammation  of  the  arterles  in  the  lowcr  extreraìty 
is  usually  part  of  a  general  bacterìal  inva&ion.  The  locai  manifesta-- 
tions  are,  therefore,  frcquently  ioat  in  the  gravity  of  the  consti  tu  tional 
disturbancc,  until  complete  obstniction  of  the  vcsscl  occurs  through 
dot  formation  aitd  gangretie  results.  The  symptoms  und  treatment 
are  thosc  of  thrombosis  and  cmbolism.  Artcrìtis  due  to  locai  causes, 
bathing  of  the  vessel  wall  with  pus,  is  rare.    In  pre-antiseptic  days. 


558 


REGIONAl.  SUXOERY 


whco  infectioR  was  the  rule  and  usually  severe,  there  was  frequent 
currence  of  secondary  hcraorrh»gc  from  giving  way  of  the  infccted 
vcsscl  Wall  or  Trom  liquefaction  of  the  thrombus  following  Itgatìon. 

Anerio-retuMi  AneurUm. — In  the  lowcr  extrcmity  ihis  discasc 
practically  always  has  as  ils  cause  agunshot  or  stab  wound  of  the  vessels. 
The  most  frequent  aite  is  in  the  feraoral  artery  antl  the  ocxt  most  frc- 
qucnt  is  in  the  popliteal.  The  frcc  hcmorrhagc  following  the  injuo' 
500n  ceases  and  the  wound  heaU.  The  symptoms  may  come  od  sfaortly 
after  the  wound  has  hcaled  or  moaths  may  pass  bcforc  thcy  appcar. 
Thcn  the  veins  of  the  extremity  bccome  dilated  and  pulsatton  becomeii 
visible  in  them;  the  Icg  or  thigb  becomes  swoUen  and  a  paioful  tumor 
dcvelops  al  the  site  of  injur>'. 

The  diagnosja  is  to  be  made  from  true  aneurìsm.  There  is,  in  addì- 
tion  to  the  characterìslic  thrìll,  a  Constant  bruit,  with  Ìt£  maximum 
durìtig  systole,  transmitted  both  upward  and  downward,  and  there  !» 
also  distinct  pulsatton  in  the  veìns.  The  diseasc  is  scrious,  It  leads 
to  great  functional  disturbance,  to  muscular  atrophy,  to  huge  redema 
witb  intractable  ulcers,  and  sometìmes  to  locai  gaagrene. 

Until  reccnt  ycars  the  treatment  o£  this  condition  has  becn  cx- 
Iremely  unsalìsfaclory.  Ligation  of  the  artery  proximal  lo  the  sac  or 
OD  both  sidcs  of  it  ha5  usually  faiied  to  cure,  or  has  been  foUowcd  by 
gangrcne.  In  the  proximal  and  distai  ligation  of  both  artery  and  vcin. 
witb  or  without  exllrpation  of  the  sac,  the  frequency  of  gangrene  has 
becn  high,  much  more  so  than  after  ligation  for  true  uneurism,  becausc 
of  deficient  ox.genation  due  to  the  admixture  of  arteria!  and  venous 
blood.  The  most  satìsfactory  treatment,  at  the  prescnt  tìmc,  ìs  as 
follows:  with  bemostasis  secured,  eìthcr  by  a  rubber  constrìctor  or  by 
the  application  of  Crìlc  clamps  upon  the  exposed  artery  and  vein,  the 
sac  is  exposed  and  the  clots  turned  cut.  The  openings  in  the  artery 
and  vein  are  fouad  and  are  closcd  with  àne  silk  sutures  and  necdles,  as 
jndicatcd  in  the  tvchniquc  of  vessel  suture.  There  may  bc  small  pcrfora- 
tìons  to  be  closed  by  a  suture  or  two,  or  a  long  slit,  or  a  complete  divisìon 
of  the  vesscl  to  bc  closed  by  a  continuous  suture,  or  an  opeoiiìg  with 
margins  so  tom  as  to  require  resecUon  of  the  ve<>!>cl.  A  small  segment 
exdsed  (2  cm.)  vili  stili  permit  of  succcssful  cnd>to-end  suture  of  the 
vesscl,  but  if  more  than  this  is  resected  it  will  be  nece»Miry  to  inscrt  in 
the  defect  a  scgmcnt  of  vcin.  The  same  should  be  done  also  in  a  case 
in  whicb  lateral  suture  wouid  daogcrously  narrow  the  lumen  of  the 
vessel.  If  a  segment  of  vcin  is  implanted,  ìts  axìs  should  bcturnedso 
that  any  endosed  valve  will  not  obstruct  the  passage  of  blood. 
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Aiterìo&clerosi& — In  ibc  lowcr  cxtrcmity  this  diseasc  may  he  o£ 
interest  lo  ihe  surgeon  ìn  two  way»:  iìrst,  in  the  calcareous  form  la 
wliìch,  bccausc  of  the  rcsuitant  brìttlcncss  of  the  arterìal  walls.  scrìouEi 
difficulty  may  be  encountered  when  Ugatares  are  applied,  as  in  amputa- 
tion  for  EDy  cause.  Under  the  abovc  circumstaDces  the  use  of  £lat 
ligaturcs,  or  of  two  ligaturts  side  by  side  is  appropriate.  Sccond,  and 
much  more  importante  througb  the  narrowing  of  the  caliber  of  the  ar- 
tcrics  and  the  rcsulting  rcduction  of  the  blood  supply,  il  produces  seri- - 
ous  disturbance  in  the  nutrition  of  the  extremity.  This  maniiests' 
ìtself  in  sucb  sen&ations  as  coidness,  numbness,  paia,  cramps,  inter- 
mittent  limping,  and  aEso  in  suddcn  oyano^is  or  anemia.  In  the  carly 
slages  of  the  diseasc  ihese  symptoms  are  lìkcly  to  be  misinterpreted  as 
rheumatigm,  flat-foot,  ncuralgia,  etc.  Interini ttcnt  lamcncss  accom- 
paoied  u'ith  suddeo  ano: mia  is  a  grave  symptom,  as  it  indicale^  impend- 
ing  gaORfcnc.  The  treatment  in  the  earlier  stagcs  is  the  prophylactic, 
dietetic  and  medicinal  treatment  oC  the  underljing  condition,  and  of  the 
general  arterio-sclerotic  process  of  which  the  disease  of  the  lower  ex- 
tremity in  a  locai  cxprcssion. 

The  affected  extremity  is  to  be  protected  frena  injury  and  exposure, 
(or  evcn  an  apparently  triviaJ  infection  may  bc  the  bcginning  of  gan- 
grene.  When  there  is  marked  ano^mia  or  cyanosis,  vrith  absent  pulsa- 
tion  in  the  dorsalis  pedià  or  posterìor  tibial  at  the  ankle,  the  condition 
Ì3  grave.  Kcst  in  bcd  with  the  Icg  clcvaicd  and  kcpt  wann  may  sccurc, 
for  a  timc,  a  readjuslment  of  tlie  drculation.  The  acUve  hyperaemia 
induced  by  the  hot-aÌr  bath  h  of  value,  but  miLit  bc  uscd  most  cautiously 
;because  of  the  great  danger  of  burning.     In  spite  of  the  best  efforts 

long  the  lines  indicated,  the  diaeasc  will  progress  or,  after  an  apparent 
improvement,  recur,  to  progress  to  the  point  of  gangrcne.  It  is  because 
of  this  grave  prognoas  in  advanced  arteriose  le  rosis  that  some  surgeons 
.have  urgcd  that  revcr&al  of  the  circulatìon  in  the  aficctcd  extremity 
[be  accompiÌH.hed  by  using  the  deep  veins  to  carry  the  artertal  blood- 
[The  opcration,  however,  has  been  a  complete  failurc  in  ali  but  a  few  of 
[the  60  reported  cases.  In  these  few  only  a  temporary  cessation  of 
^pain  has  been  obtained,  with  the  exceplion  of  one  by  Wìeling  and  one 
Glasstein.  Thcsc  two  cases  werc  reported  as  practically  wcll  some 
IxQODths  after  the  operation,  Even  if  it  wcre  possible  to  secure  a  true 
jievcrsal  of  circulatìon,  the  vcnous  sclerosis  and  thrombcphlcbitis  that 

re  so  frequently  present  wouid  nulHfy  any  partìal  arterial  fiow  that 

ild  occur.    A  complete  rcversal  of  cìrculation  is  made  as  follows: 

long  indsion  is  made  over  the  fcmoral  vcsscls  below  the  origin  of  the 
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prufuncla  t»fcausc  a  largc  exposure  U  nccded  lo  permil  the  turnìng 
the  vcsscis  icquired  fot  suturing.  Crile  damps  are  applied  well  abgvc 
and  bclow  ihc  pro|>ose(l  site.  With  Uie  tedinique  for  vcsse]  suture  de- 
scribcti  umlor  anpurism.  the  prorimai  end  oi  ihe  itivided  fcmorai 
arlorv  ìs  sutumi  lo  the  dbul  tml  ot  the  di\-idcfi  femoral  vein,  and  the 
pnisimal  rnd  of  the  vein  lo  the  distai  end  of  ihe  artcry.  A  lateral 
anasioiniwis  ìs  mudi  more  cosily  made.  Witi  the  vcssels  cleancd  and 
damiH^l  as  Ix-f^rC'.  an  ìncisìon  is  made  of  equal  length  on  the  adjoining 
side»  i»l  'l«^  >Tisols  in  thcir  long  axes.  A  slay  suture  liolds  each  cx- 
tiemilv,  Thf  contìnuerl  suture  unìies  the  deeper  margins  first.  Wiet- 
ìnit  rtwde  a  iwriini  rcvcr*ai  of  drculalion  in  hi.*  first  and  most  salis- 
ftJCltoty  «w.  «*  follows;  after  exposure  ol  the  vcsscIs.  and  application  of 
chuMIMM  *b*nT.  the  (emoral  vein  was  lied,  and  below  Uic  ligature  the 
W«W  cml  of  ihc  dividcd  femoral  arter)-  n-as  scwed  into  an  opening  in 
tkN'  ^vin  1'*i<'  >ti*tal  cxtremity  of  the  femoral  artery  and  ali  tributaries 
«(  tW  vtìh  cK*»^  t»i  ihc  site  of  operation  were  iigated. 

tlw  lu-Atment  of  the  gangrcnous  cxtremity  will  bc  taken  up  under 

Alttl^l  ftiombosis.— This  ìs  not  an  uncommon  occurrence  in  the 
^k»^  AvtwvoittM,     Hecause  of  the  grave  discases  with  which  it  h  as- 
^..  .u,  iNphoìd.  influenza,  eie.  the  proccM  mually  cannot  be 

«,  ,>Ai\)ttf  ne  appcars.     In  a  superfidal  vessel.  as  the  common 

Imms»«4  "  •***y  **  (Hwaiblc  lo  feci  the  hard,  tender,  non-pulsaling  cord. 
KmWA  tw  |lrinMnb«v^s  foUowing  upon  an  embulus,  the  develnpmcnt  is 
mimIsmI      1«  lhl^*lll^'->^i^  uf  the  cxtcrnal  ilìac,  not  exlending  bclow  the 
vMÌVtU  \»l  1"  "»»la  (emorìs.  sulBcìent  collaterai  circulatìon  may  dc- 

y,.^...  ...  ,  ,.  ^Ai^n-nc.    Such  development  cannot  occur  in  com- 

|iU  .*«\t  of  the  popliteal.    The  gangrene  ihat  occurs  is  lo  be 

Wf\  »•  «wtt^«t»Hl  1»  'hr  !W|>aralc  arUde  on  that  subject, 

Itlkit  ■    ^      1  Miliolism  of  (he  artcries  of  the  lower  cxtremity  is  rare. 
^i^^m  ,»ho  ptc«nts  the  possible  cause,  an  endocarditìs  or  an 

imwtiMH  \W  4  \'»*«'I  bctweei)  the  hearl  and  this  cxtremity,  a  severe 

l_(^  j,, *.  ;  iiimrs  on  suddenly  and  soon  becomes  agonizing. 

(^,  w.  .tieni  may  bi-g  lo  bave  bis  shoes.  even  hìs  stock- 

^^^^^  ,  I  ftiitn  the  tcrrific  scnse  of  pressure.    When  the 

h,,  tt  0  t«  IMib'-     Tbecc  is  no  pulaalion  in  the  posterìor  tibial 

W  \^  VttVMMk  éwH»  In  •*'">*  hours  Ihe  mottling  of  gangrene  appears. 
\ix  IVI.  W  A  tAvi».  n  la  Skifi  t^tlilvAl  OT  femoral  that  is  the  seat  of  embolus. 
Il  .  k  |#  Kw«ÙK<d  «nd  cut  down  upon  ìmmediately  and  re- 

tu>  I  ^«#  \^tti#)  W«U  tftln  Miturcd.  the  limb  might  be  savcd.  but 
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i  distaili  pro*pect  of  success  can  bc  realìzed  only  ìf  the  dot  docs  not 
have  a  seplic  origin.  In  raost  cast-s  the  only  hopc  of  ihc  palìcnl  Ucs 
in  an  early  and  high  amputation.  Sepsis  appears  «arly  and  progresses 
with  grcat  rapidity. 

kKey  reports  the  successful  remova!  of  an  embolus  in  the  femoral 
t*r>'  in  a  case  of  niilral  stenosis  (Wien.  KUn.  Woch.,  XXV'I.  936). 
Gangrene. — Excludìng  embolìe  gangrcnc  the  symptoms  and  coursc 
alt  the  sanie  ìn  ali  non-traumatÌc  cas^'S  of  ganfcrene,  whether  senile,  pre- 
^^enilc,  sjT>hÌlitÌc,  or  diabctic,  cxccpt  ihat  in  the  last-namcd  the  progress 
^ps  lìkely  tu  he  more  rapid.  and  the  secondar^*  infections  much  more  fre- 
^qucnt  l>ecause  of  the  excellent  culture  medium  for  the  organisms  fur- 
nished  by  the  sugar-containing  scrum.    After  the  prodromaia  dcscribcd 
under  arterie -sderosìs,  a  livid  spot  appears  on  one  toe,  usually  the  small 
onc,  wherc  it  has  bccn  subjcctcd  to  pressure,  or  to  some  ìnjuiy,  ss  from 
parÌDg  of  a  corn  loo  deeply.     Gradually  the  whole  toe  becomes  lìvìd, 
and  later  black.     The  gangrene  may  rcinain  liraitcd  until  this  affcctcd 
toe  has  practically  separaied.  before  the  adjoining  toes  become  involved, 
and  the  process  extends  to  the  dorsum  and  sole  of  the  foot.    7*he  paia 
is  cxtrcmcly  severe,  cvcn  iargc  doscs  of  morphine  may  fall  to  retievc  it 
satìsfactorìly;  il  is  fclt  al  a  higher  levcl  than  the  gangrcnous  area.     W'ìth 
I     slow  progress  the  dead  portion  undergoes  mummiticalion  and  there  Ì3 
little  discharge  or  odor.     When  the  spread  is  rapid.  as  in  the  diabetic 
tyi>e,  and  sccondary  inftfclioiis  oixur,  ihe  discharge  is  profuse  wilh 
foul  odor.     Lyniphangitis  appears.  the  coastìtuiional  dlsturbancc  is 
^breat,  and  death  occurs  early. 

^B      In  the  treatment  of  this  condìtion,  it  h  of  great  importance  to  wa!t 
BKor  the  line  of  dcmarcation  to  forin  whvn  the  proccss  U  confincd  to  a 
I     angle  toe,  or  is  sprvading  very  slowly  on  to  the  foot.     MummiticaUon 
is  to  be  encouraged  by  dry  dressings  as  this  decreases  greatly  the 
danger  of  secoiidary  infc-ction.     Moist  dressings  faviir  decumposìtion, 
^and  the  entrance  of  mitrotìrganisms  ìnto  the  interior,  while  antìscptlcs 
H^rn  the  scale  against  lifc  in  tissucs  alroady  devitalized  by  dcprivatìon 
of  much  of  thcir  blood  .lupply.     Durìng  this  poriod  of  waiting  the  con- 
stitutional  fondition  ought  to  be  trcalcd.     The  best  fteld  for  such  treat- 
ment h  in  diabetes,  where  the  addosis  may  be  corrected  and  the  sugar 
Fcduccd.    In  cases  in  which  scpsis  is  markcd  or  in  whlch  the  gangrcnc 
I     is  sprcading  rapidly,  amputation  should  be  done  promptly.     Surgeons 
are  divided  as  to  the  hcight  at  whìch  amputation  nhouM  bc  donc  for 
gangrenr  in  the  foot,  whcthcr  above  or  below  the  knee.     The  cause 
for  tlie  difTercnce  is  found  in  the  fact  that  the  main  vessels  are  obstnicted 
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far  above  the  leve!  of  the  gangrene.  The  dìfficulty  in  feeling  the  wealc- 
eoed  pulse  in  the  bardirncd  and  partly  clos«KÌ  axtcrics,  has  Icad  lo  the  j 
development  of  methods  for  rccognìr  ing  the  hdght  of  satÌs[actor]|^| 
blood  supply.  Tbat  of  Moskowìcz  has  beea  wannly  praised.  The^^ 
extrcmity  Is  ckvatcd  long  cnough  to  drain  it.  A  rubber  constrìctor  i^^ 
appUed  bigh  up  oa  the  thigh  for  uve  minutea  aad  is  then  released.  a^È 
wave  of  hypcrcmia  follows  the  rclcasc,  and  its  sprcad  down  the  extrem-  ' 
ity  is  watched.  It  is  safe  to  operate  in  the  pink  area.  Another  metbod 
is  to  expose  both  extreraities  lo  the  temperature  of  the  room  for  half  an 
hour  and  by  comparìng  the  temperature  of  the  sound  with  the  dìscased 
side,  deterrnine  the  height  at  which  the  diseascd  side  retains  its  beat, 
above  which  the  line  of  operation  must  go.  Thìs  ts  not  so  satisfuctory 
as  Moskowics's  test.  The  amputation  Ls  lo  he  done  quickly.  Gas- 
oxygeD  anststhcsìa,  with  blocking  of  the  nerve  trusks  with  novocaine 
adrenalin  solution,  is  the  safcst  anKSlhetic.  Hemorrbage  is  best  con- 
tTolIed  by  digitai  pressure  on  the  fcmoral  aC  the  hip.  Any  clots  found 
in  the  artcrics  in  the  Sap  shoutd  bc  rcroovcd  with  forccps.  The  flaps 
shouid  not  be  too  long,  shouid  be  composed  of  muscle  as  well  as  skin, 
and  thcrc  shouid  be  no  tension  when  thcy  are  scwed.  Draìnagc  shoul 
be  proxirfcd. 

Aneurism. — The  lower  extremity  is  the  favorite  extrathoracic  seai 
of  anrurism.  In  the  frcquency  with  which  the  individuai  artrrits  are 
involvcd,  there  is  a  wide  difference.  The  pophtcal  is  by  far  the  most 
frequenti  rcprcscnting  one-third  of  the  peripheral  aneurìsmata,  whcrcas 
those  occurring  on  the  (emoral,  the  larger  vessel,  are  only  one-fourth 
as  frequent  as  tbose  on  popliteal.  There  is  no  satisfactorj'  cxplaoatìon 
for  this  difference.  Those  on  the  profunda  femoris,  on  the  gluteal,  on 
the  sciatic.  on  the  artcries  of  the  leg  are  rare;  those  on  the  artcries  of  the 
foot  are  cxtremcly  rare.  Multiple  aneurisma  are  most  common  on  the 
supcrticial  femoral.  A  simultancous  or  subacqucnt  involvement  of 
both  lower  extremities  occurs  not  infrequeotly  in  the  popliteal.  In 
the  frcqucncy  with  which  the  stiological  factors  operate,  there  are 
wide  dilTerenccs  ìn  the  indivìdua!  arteries.  Most  popliteal  aneurìsau 
are  due  to  patJiological  changcs  in  tlie  arteriiU  wall,  and  few  only  to 
tnunia.  Io  those  of  the  common  aad  supcrfìcial  (emoraJ,  the  dominant 
factor  is  trauma,  but  disea$e  of  the  vessel  wall  is  importaot.  In  the 
smallcr  ve&scis  of  the  buttock,  of  the  leg  and  of  the  foot,  trauma  ia  the 
great  cause.  The  £rst  symptom  usually  to  attract  the  patient's  atten- 
tion  is  some  form  of  sensory  dìsturbance.  Thìs  may  be  a  scnsation  of 
tension,  or  it  may  bc  dcscribed  as  rhcumatic.     With  the  incrcasing  ùze 
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and  the  increasing  pressure  the  pain  may  become  that  of  an  intense 
ncuralsia.  From  pressure  upon  the  vein  ^dema  appears,  an  early 
symptom  in  the  popliteal  variety.  to  be  sought  for  not  by  digitai  pres- 
sure, but  by  measuring  the  two  legs.  In  the  f emorai  it  may  bc  the  pul- 
satJng  tumor  whìch  first  attracts  the  paticnt's  attcntion.  As  the  tumor 
grows  there  is  interference  wiUi  the  motions  of  the  hip  in  ancurism  in 
tbe  groin.  anct  nith  the  motions  of  the  log  in  thosc  io  the  popliteal  space. 
Disturbances  due  to  involvement  of  the  motor  nerves  of  the  leg  are 
common  in  the  popliteal  variety.  The  usuai  course  is  that  of  a  rather 
rapici  progress  to  one  of  the  two  termi  mi  tions  to  be  described.  In 
some  cases,  for  reasons  not  known,  thcre  is  an  ìntcrruption  in  this  stcady 
growlh,  but  any  hope  as  to  a  spontaneous  cure  is  Ìli  founded.  as  that  is 
extraordi  narily  rare.  Gangrene  may  occur  at  any  time  from  the  de- 
tachmenc  of  a  bit  of  dot  and  its  lodgment  in  the  perìpherat  vesscl,  or 
from  the  closure  of  the  distai  portion  (the  exit)  of  the  sac  with  dot. 
The  other  termination  is  rupture  of  the  sac.  With  the  increasing 
growth,  tbe  surrounding  nerves,  veìus  and  fasda  become  adherent. 
The  skin  becomes  discolored  and  6Dally  aloughs.  The  hemorrhoge 
miy  cause  immediate  death,  or  may  cease  with  the  decreasìng  blood 
pressure  and  the  formation  of  dots,  to  return  later  with  fatai  result. 
Rupture  into  the  subcutaneous  tissuc  leads  to  gangrene  of  the  limb, 
Rupture  into  the  hip  or  knee  occurs  but  rarely.  The  swelling  of  the 
knec,  found  with  a  popliteal  ancurinm,  is  usually  due  to  an  accompaoy- 
ing  syaovilis.  Most  aneurìsms  are  easily  recognìzed.  A  tumor  in 
the  Une  of  an  artcry  with  an  cxpansUc  pulsation  and  bruit  can  only  be 
an  aneiiri&m.  The  characterìstic  expansile  pulsation  Ls  to  be  found 
early  in  ils  course,  but  with  the  increasing  sizc  and  the  dq>osjtion  of 
abundant  dots,  it  may  disappcar.  Tbcn  the  diagnosis  may  become 
not  only  extremely  difficult  but  impossùble.  The  most  frequcnt  and 
the  most  dangcrous  crror  has  becn  lo  regard  the  inflamed  sac  as  an 
abscess  and  to  open  ÌL  The  sJtualion  of  the  apparcnt  abscess  with 
referencc  to  the  artery,  and  the  comparison  of  the  pulsation  in  the  two 
posterior  tibials  with  the  finger  or  sphymograph  would  prevent  such 
an  error.  Ostcosarcoma  may  cause  doubt  through  its  pulsation  and 
bruit.  An  accurate  hi^tury  will  discriminate,  for  in  the  sarcoma  the 
pulsation  and  the  bruit  appear  whcn  the  growth  has  reached  large  iize, 
whereas  the  larger  the  ancurism  the  greater  tbe  Ukelihood  of  the  disap- 
pearance  of  pulsation  and  bruit.  A  radiogram  may  also  aid.  The 
history  may  givc  informatìoo  as  to  which  portion  of  the  artery  first 
became  the  seat  of  the  discase.    Compaiison  of  the  pulsation  in  the 
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two  pustrrior  tJbiaIs  will  dìfTerentìate  between  one  o(  the  profunda  anc 
onc  of  the  supertìdal  femural. 

Gtulcal  and  sciatic  ancurìsins  bave  ihc  samc  symptoms  ami  diag- 
nostic  marks  as  tlie  femoral  and  popliteal-  The  recorded  cases  show 
thal  in  some  cascs  ìt  has  bwn  impossiblt  to  dì^^linguish  the  glutea!  from 
the  fcmoral,  the  itbsterior  tibìal  from  the  pcroneal.  The  irealment  of 
perìpheral  ancurisms  by  digitai  or  mechanical  pressure  upon  the  artery. 
by  pressure  through  flcxion.  by  materia!  introduccd  into  Ihc  sac,  by 
galvanopuncture.  are  ali  to  be  re^arded  as  untaiatworthy  and  dangcrous. 
The  pressure  has  lead  to  nipturc  of  the  sac,  and  in  the  othcr  mcthods 
the  dot  produced  has  hcen  camed  into  the  periphcral  vessel  with  gan- 
grene  of  the  cxtremity  with  a  frequency  in  each  method  too  great  to 
encourage  iLs  future  use.  Probably  more  ancurisms  of  the  lott'er  ex- 
(remity  bave  been  treatcd  by  the  method  of  ligation  than  by  ali  othw 
methods  combincd.  This  has  been  cmployed  in  iwo  forms.  Tn  one 
the  ligaturc  has  been  placed  dose  to  the  sac  on  the  cardìac  ade  (Ancl's 
method).  In  the  othcr  it  has  been  placed  gome  dìstance  ncarer  the 
heart  (.Hunter'a  method").  Por  over  a  centurj-  the  ìatlcr  has  been  the 
favorite  in  the  United  States  and  Grcat  Brìtain,  In  ancurìsm  of  the 
common  feraoral,  or  of  the  upper  pari  of  ihe  .superfidal  femoral,  the 
external  ÌUac  ought  to  bc  the  vessd  ticd.  Ligation  of  the  common 
femorat  itself  has  been  very  disastrous  because  of  a  too  free  collateral 
circulation.  In  pophteal  ancurism  the  superfidal  fcmoral  is  ticd  in 
Hunter's  canal  or  immediately  higher.  The  weakness  of  this  method 
lies  in  the  occurrence  of  gangrene  in  a  ccrtain  proportion  of  cascs.  and 
in  the  (allure  lo  cure,  slncc  pulsaUon  may  return  to  the  tumor  almust 
immediately,  or  some  raonths  or  years  later. 

The  rcscarchcs  of  Wolfl,  Kriigcr  and  von  Frisch  in  the  threc  German 
dinics  to  which  tbey  are  attached,  bave  shown  that  the  danger  of  gan- 
grene  has  been  much  un  deresti  mat  ed.  The  treatment  of  the  aneurism 
by  cicision  rcraovcs  any  dangcr  of  rccurrcnce.  An  indsion  h  madc 
over  the  ancurism  so  as  to  expose  the  main  artery  ahove  and  bclow 
whcrc  artcrial  compressors  or  lìgaturcs  are  applicd  dose  lo  the  sac. 
In  tlie  pophteal  varìety,  hemostasis  may  be  secured  by  an  elastìc  con- 
strìctor  on  the  thigh.  The  sac  shouid  thcn  be  opcned  and  the  clots 
Kraoved,  or  an  attempi  may  be  made  to  di^sect  ic  out  entire.  In 
cìtfaer  case  a  numbcr  of  coUatcral  vessels  vrill  bc  found  cntcring  the  sac. 
Tbese  are  to  he  lied.  In  the  di»scclion  of  the  sac,  a  ditlicult  piece  of 
work,  special  care  shouid  be  taken  to  avoid  injury  lo  the  ncrvca  and  the 
vein.    This  may  be  most  difficult,  indeed  impossible,  because  of  the 
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fuBÌon  of  Ole  walI  nf  the  aneurìsm  wìth  surroundinj;  struclures.  The 
nervcs  are  more  ìmportant,  as  an  opcning  in  the  vcin  may  bc  rqtaircd 
by  suture.  Every  bleeding  point  sJiouUl  be  closed  and  an  endeavor 
made  lo  avoid  drainage.  £vcn  should  the  paticnt  escapc  the  dangcr 
of  gatigrene  followìng  hoth  ligature  and  cxcìsion,  there  may  stili  be 
grave  diàlurbances  in  the  nutrition  of  the  extreraìly,  due  to  the  faiiure 
in  devclopmcnt  of  a  (ree  coUateral  drtulation.  The  Itg  may  bc  wcak, 
cyanoUc  and  painful.  According  to  Krtigcr  and  von  Frisch  there  was 
sudi  disturbance  in  about  two-thirds  of  the  curcd  cases. 

To  avoid  the  danger  of  gangrenc  after  ligation  and  excisìon,  attempi» 
havc  becn  made  to  increase  the  coUateral  clrculation  by  causing  a 
graduai  closure  of  the  maìn  artery.  Metal  bands  havc  been  used  for 
this  purpose  by  HaUtead,  and  rubbcr  iigalurcs  by  Doberauer,  who 
look  from  two  to  four  days  before  twlstìng  the  ligature  so  tightiy  as  to 
interrupt  connplctely  the  circulatioti.  Such  mcthods  will  find  theìr 
best  application  on  other  vessels  thon  those  of  the  lower  exlrcmity. 
The  first  operation  to  rcconstruct  the  vessel  channel  succcssfully  was 
the  endoaneurismorrhaphy  of  Matas.  Where  the  form  of  aneurism 
permits,  as  in  the  fusifurm  type  witti  elastìc  vralls,  he  makes  a  ncw 
chaimel  out  of  the  sac  walls  and  obliteratcs  the  remainder  of  the  sac 
(sec  Lexer  and  Bevao). 

The  latest  developmcnt  in  the  treatment  of  aneurism  is  the  trans- 
plantation  of  a  segment  of  vessel  (the  saphenous  veìa  of  the  opposite 
thigh  of  the  same  individuai)  into  the  defect  remaining  after  excision 
o(  ifae  sac.  This  is  donc  according  to  the  Carrd  tcchniquc  for  vcsscl 
suture.  Tlie  transplanted  segment  of  veìn  takes  on  the  charactcrìslics 
of  an  artery.  Scvcral  cascs  havc  becn  rcportcd  in  which  this  procedure 
has  been  successfuUy  performed.  That  of  Goecke  was  immediately 
successful.  but  defective  wound  heaUng  led,  rather  suddenly,  lo  the 
paticnt's  dcath  about  four  months  after  the  operation.  Orni  of  Japan 
has  reported  a  case  which  was  immediately  and  has  contiuued  to  be 
a  brilliant  success.  Tufficr  has  also  reported  a  case  of  cxcìsion  of  a 
poptiteal  aneurism  with  inipkntation  of  a  segment  of  internai  saphenous 
vein  with  a  gap  of  io  cm.  in  which  the  result  was  successful,  but  no 
pulse  was  felt  in  the  dorsalis  ])edis,  whilc  Lexer  exdscd  an  external  illac 
aneurism  and  implanted  a  segment  of  the  long  saphenous  vdn  in  a  gap 
of  15  cm.  with  a  result  perfect  in  ali  respects.  Pringle  (London,  Laocct, 
1913)^  rcport.s  the  cxcìsion  of  a  popUtca)  aneurism  with  the  ìmplantation 
of  4  in.  of  long  saphenous  vein  into  the  gap,  successful  six  months  Uter. 
Unger  rcporls  first,  excisian  of  a  popliteaJ  aneurism  with  implanting 
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of  15  cm.  of  long  saphcnous  vcin,  succcssful  five  months  afterward; 
s«cond,  excisioQ  o[  a  poplìleal  aneurìsm  with  failurc  to  implant  bccausc 
calìbcr  of  veìn  was  too  narrow  to  permit  ils  union  to  artery;  third, 
in  an  artcrìo-vcnous  ancurìsm  causcd  by  a  pistol  ball  he  made  a  taterai 
suture  io  the  vein  and  sewed  10  cm.  of  sfiphenou$  vein  into  the  gap  in 
the  artery,  succcssful  (Berlin  KUn.  Woch.,  1913,2172).  CoeaeB  re- 
ports  he  sutured  successfuUy  a  segment  of  vein  in  a  high  artcrìo-vcnous 
femoral  ancurì&m  ìncurrcd  in  the  Balkan  war. 

To  summarize  the  treatment  of  aneurìsm.  Frosimal  ligation  has 
en,  in  the  paat,  the  favorite  form  of  surpcal  treatment,  and  is  the 
"^fcr  in  the  hands  of  thosc  of  moderate  5urgical  sklU.  Kor  the  more 
skilled  surgeon,  aneurj-smorrhaphy  or  excisìon  are  to  bc  prcferrcd. 
Exdsion  with  transplantation  of  a  scgmcnt  oE  vesscl  is  onty  to  be  at- 
temptcd  by  those  who  have  developed  a  satJsfactory  technique  by  much 
work  on  llic  lower  animals. 

The  technique  of  vcsscl  suture  is  as  follows:  Kirby  No.  16  ncedles, 
threaded  with  fine  silk  and  boiled  in  vaseline,  are  used.  The  margins 
to  be  sutured  are  to  bc  clcancd  raost  carcfutly  and  accuratcly  of  any 
loose  fascia,  for  this  is  a  most  itnportant  element  in  the  success  of  the 
■work.  A  nccdlc  is  introduced  from  without  inward,  as  dose  to  the 
•cut  margio  of  ihe  vessel  as  possìble,  and  stili  have  Jt  hold.  It  goes 
through  aU  the  coats.  The  needle  is  ihcn  inlroduced  iato  the  other 
vcsscl  from  within  out,  abo  as  dose  to  the  matgin  as  poasìble.  The 
t«ro  txié&  of  the  suture  are  held  toj^ether  uith  fine  clamps  to  avcnd 
beJDg  langlcd  with  the  othcr  suture  lo  be  inserlcd.  Thcn  a  sccond 
needle  and  suture  is  similarly  inserlcd  unc-third  the  drcumference  to 
one  side  of  number  one,  and  a  third  suture  inscrted  ai  one-third  of  the 
ciicumfereDce  to  tbc  othcr  side  of  number  une,  Thus  the  thrcr  suturcs 
are  at  cqual  di.slances  from  eacb  other,  and  the  ends  of  eacb  are  held 
together  with  clamps.  The  margins  of  the  vesseli  to  bc  sutured  are 
then  touchcd  with  sterilized  vaseline,  and  each  suture  tied  scparatdy. 
The  margins  of  the  vessels  to  be  united  are  thus  in  accurate  appresi- 
mation.  Another  suture,  somewhat  longer  than  the  stay  suture,  is 
takcn.  An  assistant  holds  the  clamps  with  suturcS3  and  i  in  thdr  bite. 
^naking  enough  tcnsion  to  cause  the  line  to  be  aewed  to  be  pronùnent. 
The  opcrator  then  sews  with  a  continuous  suture  from  3  to  1.  Wten 
this  is  complete,  the  assistaot  drops  3  and  takes  up  3.  making  tension 
as  before  wbcn  the  operator  s«ws  from  i  to  a.  The  assistaot  then  drop^ 
1  and  takes  up  3,  which  he  passcs  bchind  the  vessels.  Two  and  3  are 
tbcn  put  under  slight  tcn-iion,  and  the  final  third  of  the  drcumference 
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twcd.  AH  suturcs  are  cut  shori,  and  the  musclc  and  fascia  sulurcit 
over  the  vessels  &o  a&  to  protect  them.  Of  first  importance  io  securìog 
a  prt.>%'ious  vcsscl  is  the  rcmoval  of  ali  fascia  about  the  line  of  suture; 
second,  the  placìng  of  the  stay  suture»  in  corresponding  poìnt'^  on  the 
two  marfiins  lo  be  sewed;  third,  ìncluding  in  the  suture  as  small  a  bile 
of  the  vessel  watl  as  possible.  There  need  be  no  fejir  of  hemorrhagc. 
If  there  is  some  flow  of  blood  through  the  Une  of  indsioD.  it  raay  be 
checked  by  puttting  on  the  clamps  again  for  some  seconds,  when  tbc 
inùgnilìcant  dot  which  forms  in  the  suture  line  will  check  ìt.  If  tbat 
fftils  another  suture  may  be  put  in  at  the  poijit  of  leak. 

With  Uiis  techniquc  a  segmcnt  of  the  saphenous^  vdn  of  the  other 
thigh  is  sutured  betwcen  the  arterial  secUons  left  by  excision  of  the 
aneurism. 

Phlebìtìs:  Periphlebitis  {milk  hg). — Intlammation  of  the  vcins  is 
not  at  al)  UDCommun  in  the  lower  exlremity.  Ile  infection  causiog 
it  may  secare  cntrance  through  onc  of  the  tributarie^  of  the  internai 
or  externa]  saphenous,  or  may  be  part  of  a  general  sepsìs.  In  the 
latter  case  the  locai  condìtìons  are  not  likely  to  attract  attention  until 
the  gravity  of  the  constitutional  involvcmcnt  has  dccrcascd.  Pblc- 
hitis  is  most  frequently  and  best  »een  as  the  result  of  the  infection  of 
ao  ulccr  of  tbc  Leg  accompanìcd  by  varicose  vcins.  A  paticnt  wìth 
such  an  ulcer  complains  of  pain  on  the  inner  side  of  the  thigh  with 
a  moderate  amount  of  raalaise.  Inspection  shows  a  line  of  redness 
along  the  coursc  of  the  internai  saphcnous.  The  vdn  is  fclt  as  a 
hard,  tender  cord.  With  a  pyogenic  infectioD  there  is  increasii^ 
involvcmcnt  of  the  surrounding  tissuc,  pcriphlebìtis  with  pus  forma- 
tion  in  or  outside  the  vàn.  The  more  frequent  termÌDatìon  ìs 
thrombosìs. 

The  diagnosis  is  easiiy  made  when  a  supcrficial  vcin  ìr  inflamed. 
The  only  source  of  crror,  a  line  of  lymphangitìs,  EoUowing  the  course 
of  the  vein,  can  be  diflerentiuted  hy  its  location,  being  eutirely  io  thc 
skÌD.  In  the  deep  vcìns,  as  the  fcmoral,  the  onc  most  frc(|ucntly 
involved,  the  diagnosis  may  be  impo^ible  until  the  evìdence  of  throm- 
bosìs appears. 

The  treatment  is  dircctcd  to  the  control  of  the  source  of  the  ìn- 
fecUoQ,  and  tu  securing  resolution  wìth  the  preventlon  of  emboUsm, 
the  great  source  of  danger  in  the  discasc.  Tbc  affcctcd  cxticmity, 
wrapped  in  cotton,  is  placed  on  a  wcll-padded,  pusterior  splìnt  and 
elevated.  Locai  appUcations  are  without  much  value,  though  icbthyol, 
lodine  and  mercurìal  ointmcnt  are  commooly  used.    They  bave  the 
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oljjcctiuQ  itiui  thi7  dbguisc  the  color  oE  the  overlyìng  skin  aad  ooe  ìf 
not  «blv  to  iirturiitcly  noto  the  progress  of  the  infcction  and  mako] 
incÌMons  M  early  fts  they  ahouid  if  suppuration  occurs.    The  patìcnl 
Dould  bc  kept  in  hed  unti)  organìzation  of  the  ihrombus  is  effected — 
^llbout  threc  wfeks.     Too  early  motion  and  raasotage  involvcs  the  dangcr, 
of  rmbolism  and  tihould  he  avoidcd. 

Venou»  Thrombosis. — Thìs  conditioo  ìs  a  tnost  (requent  result  o[  a] 
phicbìtis  or  a  trauma  tn  a  vcin.  Whcti  il  is  confincd  to  one  of  the 
«upcrlkiiLl  vi'iri'ì.  unii  organizatìort  has  occurred  it  is  of  no  import. 
Whcn,  howcvcr,  llic  fcmoral  vein  bi  the  <^eat  of  thìs  process,  the  condì- 
lion  )<i  a  !>erìous  one,  ss  it  may  Icad  to  pcrmancDt  crippling  of  the 
udccLcd  cxlrcniity. 

The  UMinl  ctinical  history  ìs  as  follows:  In  the  nùdstof  a  typhoidj 
fevrr,  pueqirrul  sepsìs,  or  in  the  second  week  after  a  bparotomy  il 
Ihe  Irtw<T  abiiomen,  the  patìcnt  coitiplaìns  of  pain  in  the  thigh,  more' 
frcquenlly  the  left,  whìch  in  some  cases  is  exiremely  severe.  When 
the  thiRh  Ek  cxamined,  a  hard,  tender  cord  may  be  felt  in  the  Une  of  the 
femorul  vcin.  Hy  the  time  Ibat  the  discasc  is  aotcd,  the  swclUng 
folluwinjt  Ihe  thrombosis  wiU  usually  have  dev-eloped  to  such  an  extent 
ihal  oiily  the  tcndcrness  alung  the  Une  of  the  vcin  can  bc  apprccìatcd 
on  palpation.  The  color  of  the  swollen  limi)  is  usitally  white,  hence  the 
nume  phifgmasiii  oll>a  dolem  or  milk  leg.  Under  the  treatment  gìven 
under  phiebitis,  the  pain  usually  subsides  and  the  swclling  dccrcascs, 
but  there  in  alwaya  left  a  pcrmancnt  increasc  ia  the  circumference  of 
the  Icg  and  thigh,  accompanied  by  a  »ense  of  weight>  easy  e.xhaustion 
and  cramp».  In  rare  ca.'wrs  ganprene  may  develop.  If  gangrcne  ap- 
pears,  ìh  it  to  be  treated  as  indicateti  under  that  head.  Obliteratìon 
of  the  common  fcmoral  is  apt  to  be  foUowed  by  dilatation  of  the 
fiaphenous  and  its  branche»,  and  the  anaslamosing  branchcs  of  the 
supcrtidal  cpigastric,  circumflex  ilìac  and  supcrùcìal  extemal  pudic 
veins. 

Varicose  Veìns. — The  importancc  of  this  subject  is  shown  in  the  | 
enormous  aniouni  of  crippling  and  loss  of  etìiciency  to  society  that  it, 
Ingethcr  wilh  its  complìcatiims,  occasìons.  The  disease  usually 
nppears,  first  in  the  internai  saphenous,  thuugh  the  extemal  may  I 
occasionally  be  the  first  involved.  but  cvcntually  the  discare  involvcs 
bolh  vcinK  up  tu  thdr  lerminatìon.  In  the  well-to-di>  who  cnn  avoid 
mnking  (lemands  upon  their  diseased  vfàos,  the  development  u'ill  be 
•ilow.  while  in  firemen  working  in  a  hot  almosphere  the  progress  is 
rapid  and  the  disability  eaily.    The  first  symptom  to  be  noticed  ia  aj 
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scuse  o[  wcight  ìn  lh«  affccud  vxtrcmily,  which  is  casily  cxhausud 
through  us«.  The  ankle  und  leg  swell  on  vt(;orous  u»e.  Muscular 
cramps  appear  whcn  the  decp  veins  are  affected.  Neural^c  pains 
occur  and  are  due  to  the  involvement  o[  ihe  veìns  in  the  saphenous 
or  the  sciatic  iierve.  Under  the  increased  pressure  froru  the  insutTidency 
of  the  vaivcs  in  the  vcins,  the  skin  over  the  variccs  becomcs  so  thin 
that  the  underlying  veìn  shinc»  through  a»  a  blue  tumor,  50  cbar- 
actcrìstic  of  the  discase.  A  slìj;bt  injury  to  onc  of  these  may  Icad 
lo  necrosis  of  the  thin  skin,  ulccration  inlo  the  vein  and  hemorrhage. 
The  amount  of  blood  lost  may  be  serìous  tf  the  patient  is  a^Ieep  or 
drunk.  In  the  leg  in  which  a  markcd  trdcma  is  prcscnt,  anothcr  com- 
plication  is  sure  to  appear  in  the  patient  vìxo  is  dirty,  the  varicose  ulcer 
wbich  h  dìscusscd  under  a  separate  head.  Phlebitis  has  bccn  namcd 
already  as  a  complication. 

The  dìagnosis  is  easy.  The  only  error  that  the  wiiter  knows  has 
been  to  confuse  a  varix  at  the  saphenous  opening  with  a  femoral  hcrnia. 

Whenever  the  condiLion  of  the  patient  will  permit  and  therc  is 
no  history  of  a  previous  phlebìUs  of  the  femoral  vcin,  operative  mcas- 
ure*  shouid  be  adopted.  The  mo!»t  satisfactory  Ì5  the  complete  ex- 
cision  of  the  internai  saphenous  veìn.  and  the  external  also  i£  that  is 
involved.  As  thìs  is  a  long  and  tedious  piece  of  work,  instnimenls 
bave  been  de\'iscd  to  shorten  it.  Probably  the  best  of  these  ìs  the 
cnudealor  of  C.  H.  Mayu.  ULsasteelring.  ?:i  in.  in  diamctcc,  atlached 
to  a  long  handle.  The  veìn  is  cxposcd  and  dividcd  betwecn  ligaturcs 
at  the  suphcnous  opening.  The  ring  of  the  instrument  Ìs  pas&ed  over 
the  end  of  the  vcin  and  forced  carcfully  down  along;  the  course  of 
the  vein  while  tension  is  maintained  on  the  end.  When  a  sufficient 
length  has  bccn  secured  or  un  obstruction  reached,  a  new  ìncision 
is  madc  over  the  ring,  the  strìppcd  segmcnt  rctnoved  and  ^  frcsh 
start  madc.  In  those  cases  where  tiie  instrument  vvould  be  of  mosl 
valuc,  it  is  apt  to  fail,  that  ìs  in  thosc  cases  in  which  the  varìccs  aie 
composed  of  estensive  convolutions  with  thin  walls.  Id  the  exdsion 
of  the  internai  saphenous,  care  shouid  be  taken  of  the  saphenous  nerve. 
It  is  wcll  to  break  the  line  of  incision  at  the  line  of  flexion  of  the  kncc. 
CEdema  of  the  foot  and  ankle  persbts  for  se\'eral  moDths  after  this 
extcnùvc  excision  and  the  limb  shouid  bc  bandagcd  with  a  llanncl 
bandage  for  this  length  of  time. 

Ligation  of  the  internai  saphenous  in  the  upper  third  of  the  thìgh 
was  advocated  by  Trendelenburg  in  the  cases  in  which  there  is  ìn- 
sufUciency  oC  the  valvea.    His  test  is  aa  follows.    The  patient  is  put 
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in  die  recumbent  position  with  the  affected  extrcmity  ctevatcd  until 
ali  the  variceli  are  draincd.  The  »urgcon  then  makes  pressure  over 
the  saphenous  opetùng  and  dìrecu  big  patient  to  stand.  The  vdns 
will  fili  very  slowly  from  below.  bui  if  the  pressure  is  quickly  removed 
and  the  valvcs  are  incompctcnt  the  variccs  are  at  once  widely  dw- 
tended.  In  tbe  operation  advocated  by  Schede  a  cìrcular  tnctston 
ìs  madc  in  the  upper  part  of  the  Icg,  cxtcnding  to  the  deep  fascia.  This 
indaion  divided  ali  the  veins  which  are  tied  above  and  below.  Numcr- 
ous  small  separate  incìì^ions,  with  divi&ion  of  ihc  vein  betwecn  tvo 
ligaturcs  bave  also  beeo  advocated.  Alt  three  methods  are  unsatis- 
factory  in  that  they  do  net  touch  the  free  communÌcation.s  whicb  cxist 
betwecn  tbe  variccs  aad  the  muscular  vdns,  and  thus  fail  to  secare  the 
oblitcralioQ  of  the  variees.  The  same  objectJon  apph'cs  to  certain 
newer  methods;  the  inscrtion  of  the  saphcnous  vein  under  the  sartoria! 
muscle;  the  union  of  the  centrai  end  of  the  deep  femoral  vein  with  the 
pcrìpheral  end  of  ihe  internai  saphenous.  A  number  of  cases  bave  bcen 
reported  ia  which  the  internai  saphcnous  vein  has  bcen  transplanted 
into  the  femoral  vein  below  the  first  valve  in  the  latter.  In  sucb  an 
operation  tbc  Trendclcnburg  sàgn  must  bc  prcscnt,  It  rcquires  per- 
fection  in  vesiel  «uturing  and  Ìs  too  reccnt  an  operation  to  pass  judg- 
mcnt  upon  its  pcrmanent  curvative  power. 

When  the  variccs  appcar  in  the  prcgnant  woman  or  in  the  subject 
of  serious  organic  diseaac,  palliative  treatment  ìs  to  be  considered. 
The  patient  rcduccs  the  burden  upon  the  dlscased  vcins  by  frcquent 
rest  in  the  recumbent  po^tion  with  the  lower  extremities  elevated.  In 
the  upright  position  the  veìns  should  be  supported  with  an  accuratcly 
dtted  «lastic  stocking  or  a  carefully  applicd  bandage. 

Tbe  conjplication  of  hcmoirbagc  is  met  by  pressure  upon  the  blecd- 
ing  potnt  vritb  dcvation  of  tbe  llmb. 

LYMPHATICS 


Anatomica!  Consideratioiis. — Tbcrc  are  two  series  of  superfidal 
lymph  ves-scls  in  Ihe  lowcr  exlremity,  one  accompunyìng  the  short 
saphenous  vein.  the  othcr  the  long  saphcnous.  The  firsl-named  rc- 
ceive  tbe  lymphatics  (rum  the  beel,  the  posterior  portìon  of  the  outer 
bordcr  of  tbc  foot  and  from  the  posterior  portion  of  the  teg.  They 
terminate  in  the  pophteal  lymph  nodes.  The  second  group  of  lymph 
vesseb  rccdve  tributarìes  from  the  network  on  the  piantar  surface  of 
the  foot  and  from  that  on  the  inncr  bordcr  of  the  foot.  the  grcaler  part 
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of  the  dorsum,  and  the  aaterìor  portion  of  the  outer  border  of  the  foot. 
In  thcir  course  upward  thcy  rtccivt  (urthcr  tributories  from  the  front 
of  the  leg  «nd  ali  the  surface  of  the  thigh.  They  terminate  in  the 
superficial  nodes  òf  the  saphenous  group.  It  ìs  along  the  two  groups 
oi  lymph  vessels  that  infcction  citcnds  up  the  lower  extremìty.  The 
infrequency  of  infcction  of  the  popliteal  lymph  nodcs  Ìs  due  to  the  small 
area  wbich  drains  luto  thcm  and  al&o  to  the  fact  that  this  area  is  less 
liahle  to  injurj-. 

The  inguinal  glands  rcceivc  the  flow  from  the  superficial  lymphattcs 
of  the  gemta)s,  perineum,  anus,  ahduminal  wali  and  buttocks,  and  so 
bccomc  cnlargcd  in  infcctions  and  carcinomata  in  thcsc  rcgions.  The 
saphenous  group  receive,  in  addition  to  the  supply  iitdicated  above, 
some  lymph  from  the  perineum,  anus  and  buttocks. 

Acute  Lymphangitis. — In  the  lower  extremìty  this  disease  has  ìls 
most  common  orijjin  in  an  infcction  in  the  foot,  introduced  through  an 
abrasion,  an  interdigital  fìssure,  or  a  wound  of  the  sole  of  the  foot  or 
leg.  In  the  leg  it  h  often  assodated  with  the  phlebitis  accompanying 
a  varicose  ulcer. 

It  may  he  confmed  to  a  maìn  lymph  trunk  and  tbus  simulate  a 
phlebitis,  or  it  may  bc  dìfTuso  and  rcscrablc  crylhema  or  erysipelas. 

The symptoms are  thoseof  lymphangitis elsewhere.amarked  redncss 
of  the  skin  surrounding  the  point  of  infection  which  rapidly  extcnds 
in  the  direction  of  Ihc  main  group  of  lymphatic  vcsscls.  ThLs  rtdness 
may  bc  diffuse  or  mottled  or  net-Uke,  but  in  a  few  hours,  onc  or  several 
streidcs  devtlop  from  the  arca  which  rapidly  cxtends  Lovrard  the  main 
lymphatic  trunk,  coaiesring  as  they  progress  and  terminate  cithcr  at 
the  saphenous  opening  or  the  popliteal  space.  'ITieonsct  is  accompanìed 
by  fever  and  not  infrc<iuently  a  chili;  the  temperature  may  he  aa  high 
as  103*  or  104°  and  bc  accompanìed  by  marked  general  symptoms,  but 
u&ually  it  is  moderate.  Therc  is  pain  and  lenderncss  along  the  ìnflamed 
vessels  and  oftcn  the  leg  and  thigh  are  ditTusety  nwollcn  and  ]>ainful. 
If  the  infection  has  involved  the  deep  lymphatics  alone,  the  pain  ìs 
more  dull  in  charucler  but  more  distresRing  than  when  the  superfìcìal 
alone  are  involved.  The  enlargcmcnt  and  tcnderncss  of  the  lymph 
nodes  ìn  this  case  alFord  the  cxplanation  of  tLe  symptoms;  often  both 
dccp  and  supcrfidal  groups  of  glands  are  sìmultancously  involved.  As 
a  rule  the  lymphangitis  rapidly  subsides,  the  redne&s  often  pcrsistìng 
for  some  days  however,  gradually  becoming  a  du&ky  red  and  then  dis- 
app«aring;  somettmes  the  involved  Irunks  may  be  Eelt  as  hird  corde 
,  for  a  long  tìme,  but  this  is  unusual.    In  some  cases  ab&cesses  may  forni 
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Treatment  is  that  of  tuberculous  lymphadenilis  elsewhere,  viz., 
enuckatìon,  it  ptrrìatifnitis  has  not  takcn  plutc  to  sut:h  an  txtent  as  to 
prevent  it;  H  so,  inciaion  and  curetmcnt  or  cvacuation  of  the  absccss 
through  a  small  incision  and  ìnjectìon  o(  iodoform  suspcnded  in  glycerhi 
are  proper. 

Suppurative  Lymphadenilis. — Suppuration  in  the  lymph  nodes  is  pro- 
duced  by  the  introductìon  of  pyogenic:  orgaiiLims  or  of  chancroidal  virus. 

In  the  first  named.  the  course  varics  much  nith  the  virukncc  of 
the  culture  of  microòrganism.  In  the  most  severe  cases  the  pìcture  is 
that  of  a  rapidly  developing  abscess.  Early  incision  shouid  bc  madc, 
usually  parallel  to  Foupart's  liganient  in  case  the  inguina.1  group  is 
involvcd,  or  parallol  witli  the  long  iixbi  of  the  limb,  if  il  be  the  saphenous 
group.  The  incision  should  be  made  with  care  and  if  the  abscess  is 
deq)  seated,  under  an  anxsthetic;  the  resulting  cavity  should  be  packed 
lightly  witb  gauzc  until  it  is  filtcd  with  healthy  graoulattons.  In  many 
cases  the  infeclion  is  not  so  imminent  and  ìf  seen  early,  the  afTectcd 
nodcs  can  be  distinguished  and  cxciscd,  thcreby  saving  much  lime  and 
suffering.  None  of  the  methods  of  aborting  abscess  formation  in  Uiese 
cases  can  be  relied  on.  When  the  infeclion  is  of  a  mitd  type  the  nodcs 
incicasc  slowly  in  sizc  and  bccomc  painful.  Graduatly  pcriadtMiilìs 
occurs  and  when  the  capsule  of  the  node  ruptures,  the  overlying  skin 
beconics  rcddcncd  and  fluctuatìon  apparcnt,  the  proccss  being  simìlar 
to  tuberculosis  but  more  rapid.  In  thìs  type  there  is  a  httle  hopc  of 
securing  resolution  by  re^it  in  bed  and  application  of  an  iCe-bag.  but 
usually  such  cfforls  fall,  though  tor  a  tìmc  thcy  may  bave  apparenlly 
succeeded.  Should  suppuration  supervene,  excision,  rather  than  in- 
ci^on,  sbouid  bc  donc  as  usually  thcrc  are  many  foci  of  suppuration 
and  often  abscess  after  abacess  will  develop  with  burrowing  of  pus  and 
formation  of  sinuses.  ali  of  which  may  be  avoided  by  early  exrisìon. 
The  injection  of  argyrol,  carbolic  acid,  etc,  intothe  nodcs  to  abort  the 
tnfcction  has  seldom  proved  successful. 

The  lymphadenilis  accompanying  chuncroid  may  be  due  to  pyo- 
genic organisms,  as  well  as  the  upecial  chancroidal  Wrus.  Espccially 
in  this  case  is  it  importanl  to  open  early  and  remove  the  necrotic  tùtsue 
ftnd  nodes  so  as  to  prevent  burrowing  and  the  ìnfectiun  of  otber  glands. 
In  case  the  wound  surface  becomes  chancroidal,  that  is,  phagedcnic, 
the  infeclion  can  besl  be  ovcrcomc  by  the  aclual  cautery. 

Tropical  ìmbo  is  a  chancroidal  bubo  of  chronic  t>'pc  in  which  the 
enlarged  nodes  are  boneycombed  with  suppuratìng  foci  jnstead  of 
breaking  down  into  an  absccss. 
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Suppuration  in  the  poplitcal  lymph  nodes  is  not  commoo.  Il 
has  the  samc  climcal  picture  as  any  acute  absccss  and  becausc  of  the 
densit/  of  the  popliteal  fascia  below  which  the  glands  lie,  ìt  is  ver)' 
painful.  As  indicateci  under  aneurism  U  is  to  bc  distinguished  from 
that  condition.  It  may  also  be  mistaken  for  acute  osleomyelìtis  or 
epiphysitis.  The  treatment  is  prompt  incision,  preferably  by  the 
HilLon-Roseh  metbod- 

Elephantiflsis. — This  diseasc  has  ita  greatest  frequency  in  tropical 
and  sublropicaJ  countries,  becausc  of  the  prcvalcncc  ol  the  parasite 
which  is  the  common  etiologìcal  lactor,  JUaria  BaturofU.  The  cases 
(oUowing  removal  of  the  inguinal  lymph  nodes  by  operatjon  or  thdr 
dcstruclion  by  disease  are  rare  comparcd  wìth  thosc  of  parasìtic  origin. 

The  paraaitic  case  usuuUy  bcgìna  with  a  severe,  diffuse  lymphaagìtis 
in  one  foot  and  leg,  accompanied  by  (over.  Whcn  the  attack  has 
subsided  the  affcctcd  cxtrcmity  Li  seco  to  be  a  little  eniargcd.  In  a 
few  wccks  or  months  another  attack  of  lymphangitis  appcars,  leaving 
another  increase  in  lliat  foot  and  leg.  And  so  appear  repealcd  attacks 
of  lymphangitis  with  rcpcated  increaae  in  the  àze  of  the  limb.  The 
skin  and  the  subcutaneous  tis$ues  becomc  hard  and  dense,  and  form 
foids  aboul  the  joints.  With  the  huge  sìze  that  the  extrcmity  may 
attain,  the  putient  becomes  helpless. 

The  non-paraidtic  cases  foUow  the  samc  counte ,  except  in  thì&,  that 
the  lymphoedcma  prccctlcs  the  atlacks  of  lymphangitis. 

The  (liagnusis  Ì5  easy  in  ali  well-<lcvclope<]  cases,  as  ìt  is  roade 
by  inspectioD.  There  is  no  othcr  condition  with  which  it  can  bc 
confusod. 

The  treatment  rccommcnded  years  ago  by  the  Dutch  East  India 
surgeons,  ligaiion  of  the  femoral  artery,  is  to  be  condemned.  It  has 
no  intluence  whatever  on  the  course.  The  excision  of  large  wedge- 
shapcd  masscs  across  the  long  axis  of  the  extremity  is  the  opcratìon 
that  has  bcen  most  frequenti/  praclised.  It  is  only  a  palliaiive 
measure,  but  ìt  convcrts  a  hclpless  individuai  into  one  who  can  move 
about  for  several  years  after  the  operation.  before  the  further  increasc 
cripples  him  again.  There  are  two  points  in  the  operation  that  are 
very  important.  The  first  is  the  stenlization  of  the  skin,  a  condition 
difficull  to  sccure  because  of  the  foul  material  which  accumulates  In 
the  deep  crcasca.  The  second  is  the  control  of  hcnrorrhagc.  Because 
of  the  den&ity  of  the  lissue  in  which  thcy  lie.  the  veius  remain  patulous 
and  blec.1  profuscly.  Even  the  small  onesshould  bc  lìgatcd.  Lymph- 
aogioplasty,  devised  by  Handley,  has  been  appUcd  to  this  condition. 
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Tbc  non-operative  treatment  iodudcs  the  protection  of  the  cx- 
tremity  from  injury,  cleanlincss,  mas&agc,  elevation  of  the  llmb  wìth 
accurate  bandaging.  The  non-opcrativc  treatment  has  been  de- 
veloped  ejttensivcly  by  Castellani  of  Columbo.  who  places  bis  pa- 
tient  in  lied  with  pressure  by  a  flannel  bandage  and  with  compresses 
accuratcly  applìcd  upon  the  thickest  arcas.  Durìng  this  perìod 
injeclìons  of  thiosìnamin  are  made,  preferably  ìnto  the  buttocks. 
After  some  months  of  such  treatment,  he  statcs  that  the  swclling  is  so 
reduced  that  the  skin  bangs  in  folds,  when  he  has  a  surgeoo  excise  long 
strips. 

Lymphanpoplasty. — This  operation  was  devised  by  Handley  for 
the  lyinphoedcnia  in  the  upper  extremìty  occurring  in  carcinoma  of 
the  brcast.  He  has  ako  uscd  it  ìn  clephantiasis  of  the  lower  ottrcmity. 
In  the  latter  condition  it  will  probably  be  found  unsatisfactory.  because 
of  the  great  difBculty  of  having  the  silk  thrcads  remaìn  buried  in 
tissuc  which  harbors  septic  organismi.  This  was  seen  in  Haod- 
Icy's  own  case.  A  better  field  would  bc  the  cedema  foUowing  the 
thrombophlebitis  of  typhoid  fevcr  and  pucr|)cnil  sepsis. 

The  operation  is  done  as  follows:  a  small  incision  is  madc  in  the 
region  of  the  aiikle.  A  probe  threaded  with  silk,  which  more  than 
equals  the  limh  ìn  kngth,  is  introduccd  into  the  opcning  and  pushcd 
as  high  as  it  will  go.  The  tip  of  the  probe  is  then  cut  down  upon.  the 
probe  drawn  out,  introduccd  again,  and  again  pushcd  up  as  high  as 
it  will  go.  Anothcr  sniall  Ìdcìmod  h  madc  upon  the  tip,  and  the 
proce»s  of  withdrawat,  introductìon  and  incision  repeated  untìt  tlie  &Uk 
thrcad  rcachcs  the  abdominal  wall  whcrc  it  is  buried.  In  the  samc  way 
anumber  of  other  silk  threads  are  buried  subcutaneously,  extending 
from  the  aokle  to  ttie  abdominal  wall  or  glutea!  region. 
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DEFORMITIES  OF  LOWER  LIMB 

Sa  ROBERT  JONES.  Cu.SJ.,  F.R.C.S.,  Hox.  F.R.C.S.I.  ani>  DAVID  McCRAE 
AITKEN,  A.M.,  M.B.,  Ch.B.,  f.R.C.S.  (Ed.  *KD  Exc.) 

In  dcating  with  dcformitìcg  oi  the  lowcr  limb,  the  factor  whìch  the 
pracUcal  surgeoa  must  kcep  coastantly  Ìii  vicvr  U  that  the  lower 
limb  ìb  intcndud  to  carry  the  wcight  of  the  body  and  that,  ihcrctorc, 
whatevcr  the  locai  deformity  in  any  part  of  the  Hmb  may  be,  the 
concct  altgnmvQt  of  the  scveral  joints  must  be  rctitorod  or  maintained 
if  a  good  functional  rc5ult  is  to  bc  oblaincd.  Thls  is  the  kcy  to  the 
orthopedic  problem,  whatcver  the  Betìolog>*  of  the  conditiona  under 
treatment  may  bc.  It  may  bc  congcnìtal,  paralytìc,  traumatic,  or  ìt 
may  be  due  to  some  obscure  infettive  conditìon  givin^  rise  to  soften- 
ing  of  the  bones,  and  consequent  shearing  or  bcnding  under  the  effect 
of  gravity.  Furthrr,  once  the  body  weìght  ìs  defìected  away  from  tbe 
trae  Une,  the  altcrcd  condìtion  of  atresses  will  neccssarily  lead  to  aJtcta- 
tiou  of  structurc  of  bone  in  accordancc  with  Wolff's  well-known  law, 
which,  to  the  orthopedic  surgeon,  ìs  as  important  as  ìs  the  Ltw  of 
graWly  to  the  astronomer.  Should  thcrc  be  just  cause  for  accusing 
,  some  toxic  agent  of  being  the  prime  factor,  ìt  gocs  wìthout  saying  that 
^pyeiy  rcsourcc  of  modem  scientific  medicine  should  be  calieri  on  lo 
iìbat  the  infettive  proce:«s.  An  iUustration  of  this  is  to  be  fotind  in 
the  rachitic  infant,  for  bere  the  primary  error  caiioot  bc  at  once  cradi- 
cated,  even  under  the  best  conditions,  and  thereforc  the  tendency  to 
deformity  under  the  stress  of  gravity  must  rcmain  for  some  Urne.  Eit- 
perience  has  shown  that  rachitic  deformìties  can  be  almost  entirely 
avoided  by  laying  the  child  out  fiat  n-ith  ìu  lower  limb»  fixed  in  a 
straight  positiou  Ukc  an  Indian  papoosc  (Fig.  389).  The  splint  wc 
useis  thedouble  Thomas  frame  wilb  headpietc.  Even  the  formation 
!  of  Harrìson's  sulcus  on  the  rìbs  is  avcrtcd  by  this  mcaós,  for  the  child 
cannot  sìt  up  with  its  back  bowed  and'its  head  sagging  forward,  and 
the  whole  posilion  of  the  trunk  tcndìng  lo  produce  Ihìs  iransversc 
I  deprcssion  across  the  front  of  the  rìbs.  With  the  chìid  in  a  poMtion  in 
[whlcfa  gravity  and  musculai  forces  are  least  lìkely  to  cause  deformity, 

31  377 


DEFORUITIES   or   LOWER   LUB 


S7» 


If  the  palient  is  heavy  ìt  i*  wel!  to  gìve  him  an  out»ide  (Fig.  393) 
brace  with  a  T-strap  to  kccp  the  foot  well  invfrtcd. 

The  fact  that  this  straining  of  callua  with  a  trainof  symptoms,  which 
may  be  very  puzzling  when  their  real  cause  is  not  understood,  raay  arise 
after  a  fraclurt;  has  unitt'd  firmly  in  good  posìtion,  simply  from  a  dis- 
proportion  between  the  stress  ou  the  bone  and  its  strcngth  at  its  wcakest 
point,  and  U  equally  siraply  corrccted  by  a  slighl  dcviation  ol  the  body 
w«ight  so  as  to  relieve  the  bone  of  unduc  stress,  Ì3  one  which  the  ortho- 
pedic  surgeon  must  alway?  keep  in  view,  for  much  o£  the  success  of 
bis  treatment  wìll  dcpend  on  it. 

Again  kccping  to  the  samc  case,  the  rcappcarancc  of  tendcrncss  in 
the  callus  is  an  ìmportant  symptom.  It  means  that  the  callus  has  re- 
acted  to  some  insult,  is  viiscularizcd  and  ready  to  be  stiainccl  and 
twisted.  In  dcaiing  with  maluniled  Iractures  of  the  shaft  of  the  fcmur, 
for  cxample,  it  may  be  taken  a&  a  general  rule  that  U  the  callu£i  is  tender 
and  painful  it  is  wcak  cnough  lo  be  brokcn  down  by  roanipulation  wìth- 
ouc  an  open  operatJon,  and  thcn  the  limb  can  be  brought  into  correct 
alignmcnt  by  forcìblc  tractìon. 

Between  thesc  two  cases  ol  a  gioss  malunion  and  a  perfectly  correcL 
tuùon  of  a  fracturc,  botb  of  which  wcre  tender  on  account  of  strain, 
one  may  place  a  whole  host  of  condilions  arising  frora  minor  injuries, 
obscure  ìnflammations  and  errore  of  position  about  joints,  the  careful 
study  of  which  givcs  many  uscful  guidcs  and  pointcrs  in  orthopcdic 
treatment,  with  a  regular  gradation,  up  to  grotis  dcformitics  requiring 
some  radicai  rcadjustmcnt  of  parts  beforc  tliey  will  propetly  perform 
their  function;  and  yet  in  ali,  a  proper  adjustment  of  the  Unes  of  stress 
wìll  be  an  e»sential  part  of  the  treatment.  With  this  foreword  wc  may 
pass  to  a  tonsidi-ralinn  ni  various  conditiuns  «(  deformily. 

Coccygodynia  is  a  term  applied  to  pam  in  the  rcgion  of  the  coccyx, 
and  is  rcally  the  nam«  of  a  symptom,  not  of  a  dìsease.  The  rcgion  of 
the  cocc)Tc  ìb  àupplied  by  the  sacrococcygeal  nervcs,  derìvcd  from  the 
fourth  and  fifth  sacrai  and  coccygeal  nerves.  The  utcrus,  bladder  and 
tectum  rcceive  this  ncn-c  supply  Ihrough  the  sympathcUc  system 
partly  from  the  fourth  sacrai  ncrvc.  On  the  antcrior  aspcct  of  the 
,  coccyx  thcrc  is  the  terminal  plexus  of  the  sympathetic  system.  It 
quite  intcUigìble,  thcrefore,  that  in  some  cases  coccygod>-nia  may 
arise  as  a  reflex  pain,  when  the  real  fault  may  have  to  be  sought  in  an 
i,Ìnflammation  o(  some  pelvic  organ,  sudi  as  endometriti^.  Such 
se3,  therefore,  belong  to  the  domain  of  the  gynccologist,  and  like  ali 
of  rcferrcd  pain,  the  treatment  ìs  dilTiculi,  unlcss  the  actual 
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cause  cai)  b«  found  and  Ireated.  A  s«^cond  cause  of  coccj-godynia  is  a 
fracture  or  dislocaiion  of  tht  coccyi.  The  displaced  pari  Ls  gencrally 
drtv€Q  inward.  The  mode  of  the  accident  is  usually  slipping  when 
going  downsUiìrs,  falling  in  a  sittìng  posiUon,  strìking  the  coccyx  on 
the  edge  of  a  step.  The  palieot  U  nearly  alwa>'S  a  woman.  The 
nmlu  coccyx  is  tuckcd  Ìd  more  than  the  fcmalc,  and  ts  not  so  expo&ed 
to  injury.  At  the  time  of  Ihe  accident  the  woraan  generally  has  both 
baods  full  carrying  a  tray  of  dìshes,  or  a  chìid,  and  so  caiinot  save 
hcrself  from  a  straight  fall  by  catching  at  the  banistcrs.  A  rectal 
examìnation  should  never  be  oniittcd,  Witb  the  patient  in  the  Icft 
latcral  position,  the  front  of  the  coccyx  can  bc  casily  fclt,  and  a  forward 
displaccnient  froni  eithvr  fracture  or  di^Iocation  cannot  be  missed. 
In  a  vcry  reccnt  case,  with  the  forcfingcr  inside  the  anus,  and  the  thumb 
outeìde,  the  di^ilacemunt  can  be  reduced.  Generally  the  patient  does 
noi  seek  advicc  at  first,  but  tlic  continuaiice  of  pain  during  defecatioa, 
or  whcn  sitting,  and  evx-n  when  walking,  drivcs hcr to  it  in  the  end.  A 
diagnosis  inay  he  made,  H  sc\ere  pain  Ì&  fell  on  pressure  on  the  coccyx, 
OQ  the  dtscover}',  on  rcctal  examìnation,  of  a  displacement  of  the  coccyx 
forward, 

Treatment.— i.  Conservathe. — The  coulinuance  of  pain  and  tender- 
ncss  is  due  to  irritation  kcpt  up  by  repcatcd  pressure  on  the  coccyx. 
To  obviate  this  the  patient  wears  a  pad,  shaped  like  a  horseshoe 
magnct.  Shc  stitchcs  this  to  ber  clotbcs  so  that  the  tip  of  the  sacnim 
and  coccyx  is  in  the  holJow  of  the  pad  when  sbe  slts  down.  The  pad 
permits  the  patient  to  sit  down  in  comfort,  and  by  saWng  the  infiamed 
region  from  pressure  gives  the  tissues  the  rest  necessary  for  the  sub- 
stdence  of  infiamma tion,  and  so  in  most  cases  eflects  a  cure. 

2.  Operative. — In  cxccptional  cases,  which  havc  failcd  to  rcqiond 
IO  less  drastic  methods  of  Ireatraenl,  removal  of  the  coccyx  or  at  least 
of  the  displaced  fragmcnt^  may  be  necessary.  An  incìsion  is  madc 
over  the  cocc>tc,  and  the  bone  or  the  displaced  fragment  is  dis-^ected 
out  of  the  surrounding  tissues.  The  deep  wound  should  be  carefully 
closed.  The  bowcls  should  be  kcpt  confined  for  some  days  to  avoid 
the  rìsk  of  infecting  the  wound.  The  re»ults  are  satisfactory  in  these 
cases  of  traumatic  origin.  The  coccyx  should  not  be  removed  uolcss 
ali  other  treatment  has  failed. 

Enòck-knee  (gcnu  valgum)  may  originate  in  many  ways  when 
tbere  ia  some  alteratioD  in  the  txrmnes^  of  the  bones  as  in  rìckets,  or 
where  actual  inflummatory  or  lubcrculou»  discasc  attacks  the  cnds 
oC  the  fcmur  or  tibia,  or  after  split  fractures  of  the  cnds  of  thesc  bones. 


DEFORMITIES  OF  LOWER   UMB 


58T 


In  sudi  cases  there  is  u^lefìnitc  primary  cause,  which  requires  Ireal- 
ment.  Throughout  such  treatment,  howcver,  the  laws  governing  the 
treatment  of  the  familiar  static  knock-knee  must  bu  observcd,  and 
therefore  we  proceed  to  iltal  wìth  tliis  case  first  of  ali. 

In  a  norma!,  wcU-built  ìndìvKlual  standing  with  the  fcct  parallcl 
aad  sUghtiy  apart,  so  that  a  verticaJ  Une  through  the  hip-joints  falls 
through  the  middle  of  the  anklc-jotnt,  this  line  wUl  (ali  sfìghtJy  to  the 
inner  side  of  the  middle  of  the  knee.  That  is  to  aay  that.  owing  to  the 
naturai  slìght  how  of  tlie  femur  and  tibia,  the  center  of  the  knee-juint 
lies  a  little  cxtcrDal  to  the  vertical  line  of  action  and  rcaction  bctwccn 
the  body  wcight  and  the  ground. 

This  position,  with  the  fcct  parallel  and  slightly  scparatcd,  is  the 
naturai  stance  of  the  young  chìid  before  hh  feet  bave  been  weakened 
by  the  wcaring  of  badly  dciigned  shoes.  In  the  old  position  of  atten- 
tion  with  heels  together  and  feet  forming  a  right  angle,  the  forepart 
of  the  foot  is  extcnial  to  this  line,  and  henic  the  pres.sure  of  the  iloor 
OD  the  ball  of  the  foot  has  an  cvcrting  effect  on  the  foot  and  therefore 
tcnds  to  produce  flat-Foot  and  knock-knee.  This  has  becn  recognlzed 
by  the  bcst  schools  of  Sn'cdish  g^nnnxsticft  in  which  an  angle  of  45  deg. 
has  now  been  adopted  as  a  compromise.  The  chìId,  the  red  Indiao, 
and  the  successful  long  dLstance  runncr  walk  and  run  with  the  line  of 
the  foot  straight  forward  using  thcir  lirobs  to  the  bcst  advantage. 
Furthcr,  anyone  who  ìvm  becn  fatigued  by  much  standing  knuws  tbat 
'to  rclievc  bis  feet  and  knccs  he  stand»  on  the  outer  edge  of  the  foot. 
His  astragalus  bcars  more  against  the  angle  between  Ihe  infcrior 
surfacc  of  the  tibia  and  the  internai  malleolus  and  has  Ies9  outward 
thnist  on  the  cxtemal  malleolus,  while  the  iliotibial  band  takes  more 
of  the  strain  at  the  knee.  It  is,  therefore,  obv-ious  that  this  position 
should  bc  adopted  as  a  rest  position  whencver  knee  or  foot  are  suf- 
ferìng  from  strain  produced  by  body  wcight. 

Age  Incìdence.— Tuming  next  to  a  con&ideratìon  of  the  .iges  at 
n-hich  knock-knee  commonly  tnakes  ìH  appearance,  we  fìnd  tbat  ilis 
particularly  liable  to  occur  first  at  carly  rhitdhood,  about  the  fourth  to 
sixth  year.  and  again  in  the  rapid  period  of  growth  which  occurs  ìn 
glrls  somewhcre  between  the  ages  of  10  and  r5,  and  in  boys  bctwccn 
14  and  iS.  fn  the  carlicr  of  thcse  two  perìodi  the  child  has  just 
developed  from  the  toddling  infant  into  an  aciivc  child.  Growth  at 
tliis  age  is  ver>-  rapid.  If  thcre  are  any  rachitic  tendencics,  the  ncw 
bone  laid  down  is  rathcr  defcctive  and  solidifies  slowly;  every  case, 
howevcr,  ù  not  rachitic.    The  esscntial  fcatures  are  rapid  incrcase  ìn 
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body  weight,  with  rapid  growth  of  ncw  bone  tt  the  epiphyscs,  plus  some 
small  àniaiicn  in  the  line  of  transitussìon  of  body  weight,  which  may 
be  due  in  the  fìnt  instance  to  very  trifling  causes,  such  as  a  slight  twi&t 
orsprainof  the  anklc  or  a  kick  about  the  kncc.  Thcsc  irijurìes,  small 
in  thcmsclvcs,  may  bc-  quili-  cnougb  to  determiuc  a  twist  in  the  lin<^s 
along  whìc)i  new  bone  is  bcìng  dcpoftitcd  whcn  growth  is  rapid,  and  the 
weight  to  bc  carried  is  increasìog  out  of  proporlìon  to  the  strength  of 
thu  bones. 

In  most  ìnstanccs  the  shear  in  the  hncs  of  the  bone  trabeculae  is 
most  pronuunCL-d  in  the  lowcr  end  uf  the  shaft  of  the  femur;  ìn  rare 
ìastances  the  maximum  deformity  is  in  the  upper  end  of  the  shaft 
of  the  tibia  just  below  the  cpiphj-ses.  Xt  is  diiìicuU  to  iind  out  what 
accidental  conditìon  detcrmines  »uch  a  varìation,  but  a  case  receatly 
seen  by  one  of  us  suggests  a  possible  esplanation.  A  little  girJ.  con- 
vaicsccnt  from  spinai  caries  and  wcaring  a  spinai  supiwrt,  suddenly 
began  to  walk  very  badly,  with  the  Icft  knce  in  the  valgus  position. 
The  child  aUo  began  to  compiala  of  pain  about  the  knee.  The  school 
gymnastic  mistrcss  had  notcd  that  the  girl  was  everting  her  left  foot 
toc  mucb. 

On  examination  there  was  an  area  about  the  libial  attachment  of 
the  internai  lateral  ligament  which  was  tender,  and  the  periostcum  felt 
thick  and  ^ìoft  to  touch.  Pas?iivc  ahduction  of  the  knce  so  as  to  put 
strain  on  the  internai  lateral  ligament  causcd  severe  pain.  Now  if  thìs 
case  had  been  overluuked  or  diagnosed  as  growìng  pains,  and  the 
child  allowed  to  go  on  walking  in  the  valgus  po<iitÌon,  the  Constant  strain 
in  the  ligament  would  have  kcpt  up  the  periostitis  ncar  the  epiph>'sis 
of  the  tibia  whkh  netessarily  shares  in  the  incrcascd  vastularity,  and 
would  bc  ali  tlie  more  prone  to  rapid  change  of  shape  and  stniciure. 
The  only  hiàtory  of  injury  was  a  fall  a  few  days  bcfore  the  child  began 
to  liinp.  but  this  in  addÌtÌon  to  the  slight  eversion  ol  the  foot  wa»  cnough 
to  makc  her  adopt  a  genu  valgum  [losition  whcn  waltcing. 

In  )'oung  children  it  ì&  always  righi  lo  suspect  an  e:irly  stage  of 
knock-knee  when  the  muther  ccmplaìns  that  ber  chitd  ia  acquirlng  a 
bubit  of  watking  with  the  toes  turncd  tn.  Tbls  is  the  chlld's  naturai 
but  unconscious  cilort  lo  brìng  the  center  of  support  of  the  foot  nearer 
the  middle  line,  so  that  the  vcrtical  line  of  body  weight  from  the  hip 
falU  more  on  the  outer  side  of  the  foot;  this  of  coursc  mcans  that  the 
line  of  weight  pa&ses  ihrough  the  knee  at  a  point  nearer  the  internai 
condyle  than  normal  and  &o  relieves  the  intentai  ligament  of  some  of 
the  strain.    In  fact  the  child  trie:»  to  walk  in  a  bow-legged  po&itìon> 
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On  examining  one  of  these  chiMrcn  it  le  (ound  that  with  the  knce 
pxtended  it  Ls  possible  lo  abduct  the  kg  slightiy.  which  isquiteimpossible 
in  a  normal  knce  in  which  the  internai  lateral  liganient  i»  noi  f.trctchcd. 

Thiìi  coadition  whìeh  wc  cali  ''slackkncv"  is  uflcn  the  earUeatsign  of 
knock-knce  to  appear,  and  also  the  last  to  disappear  under  treatment, 
and  we  make  il  a  rule  not  to  rcgard  any  recovery  as  complete  and  (ree 
from  ali  dantjer  of  rccurrence  lill  this  latera!  moveraent  ìs  gone  and  the 
Ugamcnts  havc  bccomc  short  and  strong. 

Wherc  the  line  of  the  lower  end  of  the  shafl  of  Ihc  femur  has  been 
curved  (Fig.  390)  the  line  of  the  joìnt  and  the  shape  of  the  joint  surfaccs 
mvist  he  altcred  in  accordance  with  Wolff's  law.  It  is  only  hy  keeping 
the  line  of  ittrcss  to  the  inner  side  of  the  knce  for  a 
long  Urne  that  this  will  he  altered.  and  it  is  only 
whcn  the  bony  surfaccs  are  tnily  adaptcd  to  the  cor- 
rccted  positìon  that  the  ligameuts  can  undergo  final 
and  permancnt  adaptive  shortcning.  The  subjeci 
o(  knock -knec  is  incxtricably  mixed  up  with  that  of 
flat-foot.  and  whilc  this  connection  is  commonly 
«nough  scen  in  young  children,  it  is  almost  Constant 
in  cascs  occurring  in  children  in  the  later  pcriod 
durtng  school  life,  the  period  which  we  often  refcr 
to  as  the  secoiid  growth  period  (in  gìHs  10-15,  and 
in  boj's  14-18J  in  whith  the  growth  for  a  lime  is  pro- 
(ligiously  fast.  Epiphysciì  are  actively  laying  down 
new  bone,  lìgaments  and  muscles  are  rapidly  lengthen- 
ing,  appetite  i*;  in  proportion  lo  the  physiological 
actiWty,  and  the  rapidly  growing  tissucs  are  not 
capable  of  wilhstanding  rauch  straui.  Hence  any 
opprcssion,  whcther  it  take  the  form  of  too  much  physical  or  loo 
much  mental  strain.  tells  heavily  on  adolescents.  and  we  find  that 
they  tend  to  be  listleas.  round  shouldered  and  gcnerally  slack  jointed, 
and  are  pctuliarly  prone  to  dcvclop  scoUosis,  knock-knce  or  flat- 
foot  Ì(  any  deviation  of  body  wcìght  or  muicular  strain  occurs  to 
detcrminc  them.  Thus,  a  slight  attack  of  hroncho-pneumonia  may 
caufte  a  child  to  restrain  rcspiration  on  one  side  for  a  timc,  and  some 
lime  afterward  it  is  noticed  that  she  has  developed  a  scoliosis  which 
is  primarìly  dorsal.  Another  child  sprains  an  anklc,  the  injured  liga- 
menia  in  the  foot  siretch,  bcing  none  (00  strong  to  carry  the  incrcasing 
body  wcight,  and  a  unilateral  flat-foot  rcsults;  next,  with  the  deviation 
of  the  line  of  support  causcd  by  the  cvertcd  tool,  knock-knce  rcsults. 


Fic.  ,(v!>--Kuock- 
kacc.  X-  ray  of 
knork-kncc  thowinj^ 
thal  ihe  dcformily  is 
imjnly  in  the  rcgioii 
of  actiiT  growth  iro- 
mcdUicly  nbove  the 
«  p  i  p  h  y  >  ì  s  of  the 
[cnmr.  Tlii:^  U  tlic 
tiioMcomraonvarirtv. 
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If  the  anklc  rcmains  tender  for  some  tinte,  the  ^ild  may  actiuirc  tbc 
liabit  of  carryiiìg  the  body  vrcighl  mainly  on  the  other  leg;  Ihis  means 
tUtìng  of  tlic  pclvis  slightly  while  avoicling  weight  carrj-ing  on  the! 
injured  limb,  and  this  gives  rise  to  a  scoliosis.  in  this  instance  primariiyj 
lumbar. 

This  gocs  to  show  that  in  ali  dcformitics,  dcvìations  of  stress  mustl 
inevitably  produce  straìns  of  the  structures,  ligami— tous,  mtiscutar,  ' 
and  osscous  ìn  accordance  with  WolfF's  lan-.  It  is  wrong  toconsidcr 
one  deformity  by  itself.  A  surgeon  who  is  askcd  to  see  a  case  of  flat- 
foot  must  thìok  of  knock-knec,  coxa  vara  ami  iàcoIìusÌs,  and  strip  and 
examine  his  patìeat  or  he  has  not  done  justice  to  bis  cose,  and  may  lay 
himsclf  open  to  want  of  succe!:ìs  bccau^e  he  has  stupidly  overlookcd 
some  other  dcfcct  which  is  rclated  to  the  one  he  is  callcd  on  to  trcat. 

(a)  The  treatment  of  knock-knee  in  the  very  earliest  stage,  say  in 
a  chikl  who  i%  turning  in  his  toc  to  save  his  kncc,  is  to  tet  him  go  on 
doing  so  or  to  help  him  to  do  so  by  "crooking"  the  heel  of  his  boot  byj 
making  the  inner  side  a  little  highcr  than  the  outside. 

(6)  In  the  rathcr  more  advanccd  case,  a  knock-kncc  brace  may  be' 
worn  al  night,  and  the  crooked  boot  by  day.    The  night  spliat  extends 
from  the  trochantcr  to  the  mallcolus  and  consists  of  a  stightiy  bowcct  i 
outside  bar,  to  whìch  the  knee  h  bandagcd  and  a  posterior  bar  to  stendyj 
the  appara  tus. 

(e)  In  cascs  a  little  more  severe,  day  and  night  braces  should  bel 
worn.    The  day  knock-knee  brace  we  u^e  i»  the  same  as  the  night  : 
brace  ìn  principlc,  but  is  continucd  to  the  hccl  of  a  "crooked"  boot.| 
It  should  have  ito  jinnts  at  either  knee  or  ankJe^nu  juint  at  the  ankle] 
becausc  it  ì&  Hot  ncccssary  and  only  adds  to  the  expense,  and  if  j 
there  is  a  marked  degree  of  flat-foot  it  diminishes  the  control  on  thìs 
cleformity;  no  joint  at  the  knee  because  a  knock-knee  brace  wilh  a  joint 
at  the  knee  is  eotircly  InelTcctivc,  for  the  chìid  will  certainly  walk  with  | 
the  knecs  slightly  flexed  and  so  avoid  the  correclivc  strain  whìch  wc 
desire  to  supply. 

Thesc  mcthods  are  praclically'eflfectivc  when  the  child  is  growing 
rapidly  and  when  the  deformity  U  not  severe.  When  the  distortion  of 
bone  is  great,  espccially  in  adolcsccnts,  these  measurcs  wouid  bc  too 
tedìous,  and  osteotomy  is  Ihcn  a  ncccssary  part  of  the  procedure. 
In  most  in^tanccs  a  simple  osteotomy  of  the  femur  just  abovc  the 
cpiphysis  is  ali  that  is  lequircd.  The  limb  must  then  be  brought  ÌntO 
absolutely  Irue  alignmenl  til!  the  fracture  is  sound.  The  paticnt  must 
then  walk  in  a  knock-knee  brace  with  crooked  heels  lill  he  has  retoveredj 
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froiri  his  Itnock-Icnee,  that  is  until  ali  slackness  of  the  joint  has  dìs- 
appcared.  Mcrcly  gttUng  the  boncs  into  correcl  Ime  is  noi  suflicìent, 
this  corrects  only  the  gross  deformity;  juìnt  surfacos  ami  ligamcnts 
must  bave  Urne  to  adapt  themsclves  lo  the  new  posìtion  beforc  the  case 
raay  he  pronounced  finally  and  defini tely  curcd.  The  many  rL-currences 
and  unsucce&sful  resulta  nkich  are  mec  witb  are  too  often  due  to  the 
fact  that  the  surgcon  who  tn-atccl  the  case  dld  noi  Kave  a  definite 
standard  of  cure  to  work  by  and  did  not  perse\'erc  long  enough  in  the 
after-treatment.  In  many  cascs  no  static  after-treatment  is  employed. 
This  wc  think  is  a  scrious  omisslon. 

When  called  upon  to  Ireat  such  casca  as  split  fractures  or  T-shapcd 
fracturcs  of  the  condylvs  of  the  fcmur  or  of  the  luberosittes  uf  the  libla, 
the  surgeon  should  bear  in  niìnd  the  principles  just  Uiid  down.  Such 
injuries  are  potcntial  causes  of  traumatic  knock-knce.  If  the  limò 
is  iixed  in  a  Thom:is  knec  spHnt  in  the  way  describe^I,  the  displaccd 
fragmenta  can  oftcn  bc  replaced  in  correct  position  and  retaincd  by 
baodagc  or  sticking  plaster,  without  having  recoursc  to  aa  opcu 
operation  and  plating. 

When  dealing  with  potcntial  cau5cs  of  deformity  about  the  kiiee- 
joint,  such  as  tuberculous  or  other  arthritis,  the  increased  suscep- 
tibility  of  the  cnds  of  the  bone  to  distorting  stresees  should  be 
rcmcmbcrcd. 

Most  suTgeoiis  reapecc  a  tuberculous  arthritis  ìn  ibc  convalescent 
stage,  for  the  penalty  for  any  carelcssncss  is  swift  and  surc.  Few 
surgcons  or  physicians,  however,  exertise  the  same  caution  in  dealing 
with  a  joint  which  is  tender  and  vascularìaed  as  a  reaction  to  some  ob- 
scure  toxic  condìtion.  The  tipping  and  dtstortìon  of  these  joints 
occurs  only  if  the  patient  strains  tliem  when  the  bone  ends  are  too 
vascular  and  soft  tocarryhiswcight.  Itwould  bcwelltorcmcmbcrthat 
such  cases  are  of  orihopedic  as  well  as  of  hematological  and  bactcrlo- 
bgical  interest. 

Operation. — The   surgcon  may  choose  any  of   the  methods  of 
osteotomy  he  preferì,  but  the  simpler  the  procedure  the  better.    'ITie 
[followìng  is  a  brief  account  of  the  tcchniquc  usually  adoptcd  by  us. 

1.  Osteotomy  of  Femur. — The  Une  of  the  ìntermuscular  septum  bc- 
rliind  the  quadrìccp^i  extcrior  can  aJways  bc  fcit  on  the  outsidc  above 
bthe  external  condyle.  On  this  line  3  to  a^  in.  above  the  condyle  a 
^knìfc  is  plungcd  in,  tight  down  to  ihc  bone  and  the  perìostcum  is 
icised;  this  should  be  well  above  the  epiphyseal  line.  Without  re- 
[movìng  tlie  knife,  a  ])erÌuKteum  elevator  is  passed  along  ìt  and  the 
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pcrìosteum  lUted  over  tbe  front  of  the  bone.  Before  removing  the 
periosteum  elcvator,  it  is  used  as  a  guide  along  wbich  the  biade  of  an 
Adain's  saw  with  a  guardcd  point  is  passcd.  The  bone  can  thcn  bc 
sawn  thiougb  the  8''«atcr  part  of  ils  thickne&s  aad  the  lirm  bone  at 
th«  back  is  casiiy  brokcn  to  complete  the  fracture,  One  stìtch 
closcs  the  skin  wound,  there  is  very  little  bleeding  and  this  can  be 
controlied  with  a  lurn  bandage. 

There  ìs  now  a  iransvcrsc  fracture  of  the  femur  which  requires 
tteatment.  Set  ali  fractures  of  tlie  femur  below  the 
trochantcr  minor  in  a  Thomas'  kncc  ^linC.  The 
ring  of  the  splint  rests  on  the  luhcr  ischii.  The 
usuai  sticking  plastcr  cxtcnsion  straps  are  fìxcd  to  the 
limb  from  the  aokle  to  the  seat  of  the  fracture; 
stout  tapes  attached  to  Ihese  are  tied  to  the  lower 
end  of  the  spllnt  as  shown  in  the  diagram  (Fig. 
;ìqi)-  \Ve  thu&  bave  a  firm  unyìeiding  extension 
with  countcrextcn^on  from  the  ischial  tuberosity. 
This  is  infinitely  superior  to  elastic  tension  or  ten- 
sion  by  weight  an  I  pulley.  for  it  is  impossible  for 
muscular  contraction  to  occur.  and  thcrcforc  chcrc 
is  no  spaHui  of  mu&cles  induccd  by  sudden  alterations 
of  tension  whcn  the  paticnt  movcs. 

With  this  ;tppara,tus  therc  i^  do  difliculty  to  get- 
ting  the  hip,  kncc  and  anklc  in  line  and  that  is  ali 
that  is  requircd. 

A  gutter-shapcd  shcct-iron  or  aluminium  splint, 
itni^'*'  Jho^''''«r'  '^^'■<^iit^"8  ^'■o'o  just  below  the  buttock  fold  to  about 
rociionof  Lnnck-kncc  ,)  or  4  in.  above  th<:  hcM't,  ÌS  placcd  behiiul  the  Itmb. 
Ster  ''osit'^omy  i4  ^his  ìs  slung  by  strìps  of  bandage  from  the  side  bare 
(emur.    Tbc    Uck   of  the  knee  splint  and  so  eradica  the  limb.    This 

fcpUtll    I»    URUllMl  fot ..  ,  ,  .  , 

tbe  take  of  clcnrncM.  >liii>:  shouid  be  adjusted  50  that  the  axis  of  the  limb 
is  midway  betwecn  the  two  side  bars.  If  the  knock- 
knee  is  a  severe  onc,  the  kncc  must  bc  fixcd  in  u  corrcclcd  position, 
by  bandaging  it  to  the  outcr  bar  of  the  knee  splint,  as  Ìd  the  diagram, 
or  stili  better,  by  using  two  shcet  metal  side  splints,  suitably  padded, 
oppositc  the  seat  of  osteotomy  on  the  inncr  side  and  near  the  upper 
end  of  the  thigh  and  lower  end  of  the  leg  on  the  outer  side. 

There  is  no  nccd  to  worry  about  the  lower  fragment  of  the  femur 
bebg  flcxed  backward  by  the  gastrocnemius  muscle,  and  so  pressing 
on  the  artcry.     Wben  a  limb  ìs  fìrmly  fixcd  in  a  splint  likc  this,  there 
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is  no rauscle reflex  lobolher  usaf  ter  the lirst  34  liours.  Weight  and pulley 
t'xtension  is  quìte  uscless  for  ali  orthopedic  purpcwcs,  for  cvcry  time 
the  patient  stirs  he  aUers  the  state  of  tension  on  his  muscles  and  ex- 
cites  a  reflex  contraclJon  of  muscles,  whidi  is  hannful  and  quìte  avoid- 
ablc.  At  the-  cad  vi  four  or  tìvc  wccks  the  paticnt  may  gct  up  in  a  waJk- . 
ingcatìper  spttnttwith  theknee  bandagcd  to  the  ìnner  bar.  Thesooner 
wccan  allow  some  physiological  action  the  more  rapid  vrilJ  bc  the  physio- 
logical  adaptation  to  the  ncw  condìtions.  As  the  patìent  really  sits 
OQ  the  ring  of  the  calliper,  he  does  not  carry  any  weight  al  the  site  of 
the  ostcotoray.  After  about  10  wccks  he  may  safcly  discard  the  calipcr, 
and  the  surgeon  must  use  bis  judgmcnt  whether  the  patient  is  to  wear 
a  knock-kncc  brace  for  a  few  more  wccks  or  may  be  Icft  to  rcly  on  a 
crooked  heel.  The  crooked  heei  slioutd  never  be  omitted  from  the 
after-treatment. 

2.  Osleolomy  of  the  tibia  is  not  required  so  frequently  as  that  of  the 
femur.  We  generally  divide  the  bone  with  an  osteotome.  It  is  not 
neccssary  to  remove  a  wcdgc  of  bone,  but  after  thc^istcotomc  bas  bcen 
driven  four-fifths  of  the  way  through  the  bone,  the  hard  bone  at  the 
edgc  of  the  incisìon  may  bc  cruahcd  with  a  strong  pair  of  forccps. 
When  the  fracture  is  completed  thìs  crumples  up  between  the  Iwo  frag- 
ments  and  forms  an  excellent  basis  for  osseoiu  repalr. 

The  limb  is  set  in  side  splints,  with  a  good  pad  on  the  inncr  side 
opposite  the  deformity  and  round  the  inner  tondyle,  and  pads  above 
and  belo»-  on  the  outcr  side  so  as  to  bow  the  limb  slightly.  It  is  sddom 
ncccfisary  to  break  the  fibula  complelely;  it  i*  usually  quite  sufficient 
to  straìn  it  a  little  when  coniplcling  the  fratturo  by  band  after  removing 
the  osteotomc.  In  vcry  gross  cascs  of  deformity  it  may  rcquirc  di- 
viaion,  but  such  cases  do  not  fall  under  everyday  routine  treatment. 

The  ambulator>'  after-treatment  is  the  same  as  Ìq  the  fomier 
case. 

Dislocation  of  the  Patella.— This  temi  may  b*  takcn  to  cover  a 
numbur  of  diiTerent  condidons.  First  of  ali  there  are  congenital  dls- 
placcmciits  of  the  patella  in  which  it  may  occupy  some  abnonna!  posì- 
Uon,  the  most  common  bcing  an  outward  displaccment.  There  may. 
of  course,  be  a  trauniatìc  dìsplacement  of  the  bone  whIch  dee»  not  par- 
ticularly  concern  us  bere.  The  patella  may  bc  displaced  outward  as 
an  acquircd  condition.  Thìs  practicaUy  always  ìs  associated  with  a 
knock-knee. 

Finatly  thcrc  is  a  conditJon  called  sUpping  patella  in  which,  owing, 
to  laxness  of  the  aponeurosb  and  quadriceps  muscle»  the  patella  sUps 
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to  the  side  when  the  muscles  are  relaiced,  but  is  puUcd  ìnto  ìts  norma! 
pof^iLion  whcD  the  muscics  are  taut.  Tliìs  condìUon  may  bc  a  congenita] 
peculiarity,  or  may  bc  due  to  an  injury  of  the  aponeurosìs  on  one  side, 
which  alloM's  the  patella  to  slip  away.  If  the  laiter  he  the  wholc  cause 
of  the  troublc  the  treatment  is  cas)',  for  kcing  up  or  plìcating  the  torn 
or  stretched  aponeurosis  will  cure  the  defect.  Of  ali  the  other  con 
ditions  cnumcrated  abovc  the  various  forma  of  outward  displacemen 
are  the  only  ones  which  need  detain  us  here,  for  they  are  by  far  the  mos 
commoD. 

Od  lookìng  into  the  mcchanism  of  thcsc,  they  ali  sharc  a  common 
factor;  the  axls  along  which  the  quadriceps  extcnsor  itctsis  not  fairly 
along  the  middle  of  the  front  of  the  joìnt,  and  the  grcatcr  the  dcgree  of 
associate<l  l:nock-knce,  the  greater  the  deviation  from  normal. 

It  is,  therefore,  obvious  ihat  any  kni)ck-knee  deformìly  prcscnt 
should  first  of  ali  bc  fully  corrccted. 

In  a  co&c  which  is  givìng  scrious  truuble  to  the  patient  Ihis  woul 
rcquìrc  an  ostcotomy  of  the  femur. 

Wheri  the  bone  is  united  the  next  point  is  to  investigate  the  ne 
Une  in  which  tlic  quacirìceps  u  acting. 

In  other  ca&ès  where  there  is  no  appreciably  knock-knee  deformity, 
the  real  fault  may  l>e  that  the  tuhcrcic  of  the  tibia  wìth  the  insertìon 
of  the  ligaracntum  patella;  h  unduly  far  out.  In  such  cases  two  prò-, 
cedurcs  are  open  lo  the  surgeoji. 

I.  In  the  milder  case  he  may  split  the  ligamcntum  patellae  and  de- 
tach  the  outer  hnlf.  and,passing  this  under  the  inncr  half  of  the  lìga- 
ment,  attarh  il  afrush  (Goldthwaite).  This  shifts  the  inserlion  of 
the  Ugamentum  patella  half  ita  own  width  nearer  the  mesial  line  of 
thcbody,  andraakcsavcryappretiabIcdi£ft.Tcnce  to  the  Une  of  tractìon 
across  the  joìnt. 

3.  He  may  remove  half  the  tuberete  of  the  tibia  and  moiUsc  ìt  into 
the  tibia  again.  nearer  the  middle  line. 

Each  of  thcse  operations  may  be  fortiljed  by  plìcation  of  the  capsule 

In  some  cases  which  are  congenital  or  have  bcgun  in  infancy  and 
bave  nut  receivcd  early  efTicient  ttcatjnent,  the  trochlear  surface  of  the 
front  of  the  condyics  is  necessarily  adapted  to  the  false  movcmcnt  which 
has  so  long  been  taking  place.  Great  care  must  thcrefort.*  be  taken, 
whcnmovementis  allowed  after  eiOicr  or  both  the  preccding  operations, 
that  thismovemcnt  is  only  in  a  correctdircction.so  that  future  adapt 
changes  may  be  toward  the  normal. 

In  a  vcry  severe  case  now  under  treatment  by  one  o[  us  (R.  J.' 
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thcTU  u  no  oulcr  lip  to  the  trochlcar  surfacc  whilc  the  inner  iip  is  very 
lùgh.  To  remedy  ihis,  osleotoray  has  first  bcen  performed  to  correct 
the  knock-kncc.  A  thin  wcdgc  of  bone  has  bccn  cut  aut  of  Uie  inner 
condyle  and  the  prominent  edge  of  the  trochlesir  surfacc  pushcd  back 
wìlhout  fracturing  the  arLiculat  cartilagc.  The  case  is  now  being 
watchcd  and  it  ncccsssary  the  low  outcr  i-dgc  of  the  trochk-ar  surfacc 
would  be  Uftcd  by  driving  a  bruad  chbel  behind  il  and  Icvering  the 
cdgc  up  gcntly,  and  thcn  wcdging  ìt  wìth  a  scrap  of  bone  cut  from 
some  convenìenl  place.  Up  to  the  prcsenl  the  case  promises  wcll, 
and  is  quoted  only  as  an  indication  of  the  ncw  ficld  opened  up  by 
modem  plastit  surgery  of  bones. 

Congenital  dislocation  of  the  ^nee  js  a  very  rare  deformity,  and 
no  surgeoQ  is  likciy  t«  scc  many  tascs.  The  treatment  must  bc  de- 
signed  to  meet  the  defortnily.  The  dislocalion  shouid  be  reduced. 
wherc  po&siblc,  aad  kcpt  rcduccd  long  cnough  for  ligamcnts  to  shortcn 
and  other  adaptive  changes  to  take  place.  The  child  shouid  of  course 
walk  as  soon  as  possible  in  order  to  derive  benefit  from  the  physiolojpcal 
stimulus.  This  tiin  usually  bc  altained  by  fittìng  a  walking  caUper. 
with  at  fir^t  a  close-fitting  cclluloid  or  other  splint  on  the  knee  to  keep 
the  purts  in  correct  position.  Later  a  knec  cagc  may  be  wom  allow- 
ing  some  degree  of  movement,  and  so  step  by  stcp  the  case  can  be 
carried  on.  till  the  maximum  recover>*  possible  is  reached. 

Bow-leg.— The  commoncst  cause  of  bow-lcg  is  ricfcets,  but  the 
deformity  may  follow  an  injury.  It  differs  in  one  important  par- 
lìcular  from  knock-kncc,  inasmuch  as  a  mild  degrcc  of  bow-leg  is  a 
poaition  of  strength  and  stability,  while  even  the  mildest  degree  of 
kuock-kncc  is  a  wcakness.  As  wc  havc  already  statcd,  infants  vrith 
actJve  rickets  shovild  be  laid  out  flat  from  head  to  hcel  with  the  lower 
limbs  kept  sirai^lit  by  splints.  Most  ca^es  which  come  for  treatment 
are  in  young  chìldrcn. 

Thcrc  are  two  distinct  varietìes  of  bow-leg,  In  onc  the  whole 
Umb  is  slightiy  bowcd — this  might  bcttcr  bc  callcd  a  bow-knce.  If  Ìt 
occurs  in  a  growing  child  ìt  may  be  easìly  corrected  by  wearìngalong 
inside  brace  sìmilor  to  the  outùde  knock-kncc  brace;  in  adolescents 
the  progres»  is  slower  and  more  tcdious. 

The  mucb  more  common  variely  is  a  bow-leg  propcr,  in  which 
the  gross  visible  curve  is  mainly  in  the  tibia  and  fibula.  Such  cases 
are  practicaily  always  rachitìc  in  origia.  The  femur  Is  usually  found 
to  bc  more  or  Icss  crookcd,  but  onEy  occasionally  rcquires  actìve 
treatment. 
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Treatmtnt. — Apart  from  attention  to  diet,  whlch  belongs  lo  the] 
domiiin  of  the  physìcian,  the  most  important  thing  to  rcmembcr  is 
complete  relief  from  the  strain  o!  carrj'ing  the  body  weight,  and 
maintenance  of  the  Umbs  in  correct  position,  tiU  the  boneìi  get  hard.  I 
In  childrcn  who  havc  rcally  gol  over  the  stage  of  activc  rickcts,  walk- 
ing  may  be  permìlted  in  an  inside  brace  oc  bow-lcg  iron,  to  which 
the  curvcd  limb  is  banilagcd.  Thìs  shouid  havc  no  joints,  for  as  in 
the  case  of  knock-knee  splints,  a  joìnt  in  (he  splint  allovrs  the  child 
to  avoid  the  corrective  strain,  and  much  valuable  lime  is  waatcd. 
No  violent  measures  shouid  be  adopted  ìn  cases  of  attive  rickets,  he- 
cause  while  the  bone?*  are  soft  correclion  by  apliots  in  bed  is  easy,  and 
durìng  the  acUvc  stage  the  child  ought  In  any  case  to  bc  ki-pt  1>'ing 
down  in  a  Thomas  frame  or  similar  applìance.  Por  bow-knee  the 
brace  shouid  cxlcnd  to  the  groin,  in  bowod  tibia  from  the  tuberosity 
of  the  tìbia  to  the  hcel  of  the  boot. 

Offerathe  Trealment.—Gro^  cases  may  requìre  osteotomy  or 
ostcoclasis,  of  the  fcmur  as  well  as  of  tìbia  and  fìbula,  but  thcse  are 
comparativcly  rare.  Up  lo  the  agc  of  two  ycars  or  so,  il  shouid  bc 
possible  to  correct  evcry  case  of  bow-leg  manually  without  fracturìng 
ihi:  bone,  At  one  lime  wc  used  to  inaisi  on  brcakìng  the  bone  or  ai 
Icasl  producing  a  (iefiniu.'  green  stick  fracturc-  In  recent  ycars  we 
bave  more  and  more  conlented  oursclves  with  moulding  the  Icg  and 
fixing  il  in  splints.  Wc  use  shcet  metal  side  splints.  Prepare  fwo 
pads  of  fcll  with  holca  In  ihem,  the  one  to  lit  the  internai  condyle,  the 
other  lo  fit  the  mallcolus.  The  buw-leg  i»  then  bandaged  tightiy  dowti 
to  the  gap  bctwccn  thcse  two  pads  vt'ith  or  without  Un  outside  spUnt. 
Sheet  metal  splìnts  have  a  small  degree  of  resiiìence,  whìch  permits  of 
rauch  tighler  bandagìng  than  can  bc  tmployed  with  wooiien  splints. 
The  metal  yieids  a  Utile  to  the  shape  of  the  limb.  and  the  risk  of  pro- 
ducìng  pressure  sores  is  much  Icss.  In  cases  over  two  years  of  age  the 
boncs  are  gencrally  too  hard  to  bc  moulded;  up  to  the  agc  of  four 
years  the  tibia  can  gcnerally  b«  brokcn  by  band,  the  surgeon  usìng 
Ihe  tuberosity  of  bis  own»'aphoid  as  Lht  fiilcrutn  acro^s  which  bc  breaks 
the  bone.  Manual  osCeoclasis  h  partly  a  mailer  of  istrcngth,  but 
largcly  depends  on  the  way  the  strcngth  is  applied.  Tliis  knack  may 
bc  acquircd  by  practice,  but  cannot  bc  dcscrtbcd.  There  is  one  rul« 
which  shouid  ncvcr  bc  broken,  Lhc  surgcon  must  never  allow  hiinself 
lo  use  ali  hi*  strcngth  to  break  a  bone,  li  he  cannot  break  the  bone 
with  some  of  bis  strenglh  in  reser\'e  to  control  the  action,  he  t-hotUd 
adopt  some  othcr  means.    Oslcoclasis  with  an  osteoclast  is  cminently 
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cause  pressure  sores  if  applied  as  firmly  as  we  are  aocustomeii  to 
apply  metal  splints. 

Wc  nirvcr  use  padding  madc  up  and  fixcd  lo  the  splint  but  odjust 
cotton  wool  or  felt  where  it  is  reqiiired. 

It  is  wìsc  to  makc  sure  that  tbere  ìs  no  unduc  prt-ssurc  al  any  poìtit 
within  J4  hours  of  putting  on  the  splints.  A  wisp  of  wool  which  presses 
on  the  skin  wiU  cause  a  pressure  sore  as  quickly  as  a  harder  substance, 
and  will  oficn  do  so  without  Ihc  patirnt  complainìng  of  pain. 

Congenita!  Defect  of  the  Tibia  and  Fibula.^Congenita]  ab^nce  of 
the  tibia  is  fortunatcly  rare,  (or  It  is  a  ver)*  disabling  conditlon  (Fxg. 
393).  Treatment  »hould  ftrst  bc  directed  to  correcting  any  curve  in 
the  fibula  (in  an  intani  this  can  be  done  by  haod)  ;  the  ncxt  Ihìng  i?  to 
supply  a  splint  or  apparatus  in  which  the  child  can  walk.  Physiologi- 
cal  exerciae  promoles  the  growth  of  the  limb  and  induccs  the  fibula  to 
gel  thirkvr  and  slrongcr  in  rti^ponsc  to  tlic  strain  put  un  it.  After  the 
age  of  IO  ycars  some  operation  may  bc  con.'ùdered.  Thus  when  the 
upper  end  of  the  tibia  was  prcsent  the  fibula  has  beeo  mortised  ìnlo  its 
marrow  caWty  and  the  lower  end  inlo  the  astragalus.  giving  a  fairly 
firm  Urab.  Few  cases,  bowever,  will  be  ablc  to  diRpense  with  some  sort 
of  artifirial  supponi . 

Coogenital  defect  of  the  fibula  Ì5  a  much  more  common  condition 
atid  is  much  ea:ùer  to  treut. 

The  diagnnsis  is  not  difficult.  A  baby  is  icca  with  a  rathcr  unusual 
lype  of  club-foot,  and  the  !eg  crooked.  The  presence  of  a  dimplc 
mually  somewhere  on  the  h)wer  Ihird  of  the  leg  on  its  outer  side  at  once 
rouses  àuspicion.  l'alpation  should  thcn  prove  the  dhgnosis  and  an 
X-ray  wìii  cuniìrm  Ìi.  Sometiine»  the  upper  end  of  the  boue  ìi  nb^ent; 
more  often  the  lower  end,  and  rarely  the  whole  bone,  Vcry  oftcn  both 
epìphyseal  ends  are  presenl.  The  dimple  seems  to  be  produccd  by  the 
intcrmuscuhir  septuni  from  the  end  of  the  bone  Uiat  bi  present. 

Treatment  consists  iìrst  of  ali  in  correcting  ali  dcformity  present  by 
.  nioulding  and  splìntingìn  infanta;  in  older  children  an  osteocla^sLs or o&- 
tcotomy  may  bc  necessary  to  gct  the  tibia  straighL  \Micn  the  foot  is 
square  and  the  leg  straight  the  child  must  walk  lo  promole  gruwth.  An 
oub^dc  brace  is  a  most  excellenl  subslitutc  for  the  abscnt  fibula,  as  is 
shown  by  the  accompanying  photograph  (Fig.  393)>  Note  that  the 
hcfJ  of  the  boot  is  "  crooked  "  on  tlie  inner  side,  and  that  the  counlcr- 
prcssurc  of  the  ground  Ì5  on  the  outer  side  of  the  fool  up  loward  the  in- 
ternai mallcolus.  As  therc  is  no  fibula,  the  ankle  will  not  stand  an 
outward  thrust. 
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If  the  X-ray  shows  cvon  a  trace  of  an  cpiphysìs  at  both  ends.  the 
proper  line  of  trealment  is  Tirsi  lo  correct  any  gmss  tleformìty  of  the 
tibia,  and  then  lriLm])Iant  Ji  strip  of  bone  cut  from  the  anlerior  cdgc 
of  the  otbcr  tJbia,  laying  it  bctwccn  the  two  epiphyses,  whtch  .sbould 
be  sliglilly  iiollowfd  to  rtceivi"  ibe  ends  of  the  grafi, 

Congenita!  Cluh-foot.— One  cannot  put  congcnital  club-foot  among 
the  "static"  deformities,  but  the  principles  whìch  govern  its  production 
and  correctìon  are  tho:^  wbicb  apply  to  ali  the  static  deformities. 
Thcrc  can  he  Uttlc  doubt  that  the  unusual  varietics  of  congcnital  talipes 
such  as  talipes  val^us  and  calcancu»  are  due  to  the  foot  bang  cau^^ht 
in  some  unusual  posìUon  tn  utero  and  hcid  thcrc  long 
cnough  for  adaptive  changes  to  take  place.  The  most 
common  variety,  howcvcr.  Ls  lalìpcs  cquinovarus,  in 
whicb  ihu  deformity  is  mcrcly  an  cxaggcralion  of  the 
normal  intrauterine  position  of  ihe  feci. 

Some  yt-ars  ago  attention  was  drawn  to  the  prcs- 
ence  of  addilional  faceta  or  lo  the  peculinr  ^hapcs  oi 
thcarticularsurfaccs  of  the  fcmur,  the  tibia  and  the 
a.stragalus  in  Zulus  and  natives  of  India,  who  babitu- 
ally  adopt  squalting  attiludes.  One  wrìter  pointed 
out  that  Ihcsc  occurred  also  in  the  Indian  ncw-born 
infant.  It  requirca  only  the  exarnination  of  a  fe^^ 
new-born  Infanls  to  show  that  thcsc  pcculìaritics  are 
common  also  lo  the  F.uropean  infant.  and  dcpend  on 
the  squntting  attitude  {»  utero.    In  pursuancc  of  this 
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ÌU3-— l'Int- 
foot  Ehows  boat  witli 

idea,  one  of  the  wrilcrs  examìncd  ali  the  spccimcns  j^;^  ^^j  'oHuide 
of  the  tibia  and  astragaluawhich  werekept  far  teach-   ^J^"  "^ii  sir«p  m 

,       ,.  ,  ,    ,  ,       a    Qtvert    iMKly    wcight 

mg  purposes.  m  the  dis^ccUng  room  of  tbe  ncvr  school    od  to  <mt«  tJge  oj 

in  Edinburgh.    Thesc  fc-ere  not  n  special  series,  but   '''"^■ 

had  been  dricd  and  prcpared  in  the  ordinary  way  from  bodies  which  had 

been  dissected  and  iht-n  kcpt  for  leaching  purposes.    Aboul  30 per  cent. 

prcscnlcd  the  characteristics  of  squatling  raceà.    The  cxplanation  is  to 

be  fouad  any  tìnc  sumnier  evcning  by  a  tour  round  the  nùning  viltages 

wherc  mcn,  ìa.(\f.  and  childrcn  will  be  found  squatting  on  tbcir  hceU,  the 

position  in  which  mincrs  in  this  districi  work  underground. 

The  object  of  thi*  digression  is  merely  to  show  how  profoundly  the 
skeleton  h  modilied  by  babitual  posilious  and  strains  in  accordance  with 
Wolfl's  law. 

We  accordìngly  tind  in  congcnital  talipes  equinus  that  the  dcformity 
at  birth  con»Ìsb«  of  oxtcnsìon  at  the  anklc-joint,  some  adducliun  at  the 
J8 
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anklf-joiot-  aod  vety  pwnouncfil  adducUon  ai  the  mid-tiirsiil  jmnl. 
Aìona  wiih  thù  ut  óntl  tbe  lowcr  c-nd  of  the  Ubis  roUted  inwaid  more 

ihan  h  nornwl- 

Ali  thesc  pcculianties  exi.ft  in  a  flight  dcgrce  in  the  normal  ìnfant. 
Evco"  infa"^  *^*"  Icaniing  to  walk  begins  in  a  bow-IegRed  in-toerl 
paùtion  like  one  of  the  great  apes.  and  il  ù  only  when  the  child  gets 
Miablisbed  in  \he  crcct  position  thal  ihc  fect  and  kticcs  assume  the 
^1  pf^ition.  which  by  habil.  we  rcgard  as  cortect.  Unfortunatcly. 
.M «e  sball  !see  in  dcalioR  wilh  ilat-foot,  the  process  may  be  carried  too 
^.^  the  normali)-  supinated  foot  of  the  new  born  may  in  a  few  ycars  . 
^gamt*  fOOflZtcd  foot  ^M 
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^  Brtliod  of  bandniiìn^  in  in(«nt  dub-foot  io  cxtieme  over 

■»Wovw^^n>*  in  the  first  instance  ìs  the  shorteninK 
«a  ^  ianer  side  of  the  foot  and  the  shortcning  oi  the  . 
^^,,^^^,1^  jll_  for.  toget  a  ture,  the  elongatcd  tendons.j 
,  Amsm  must  unilergo  adaptive  shortcning  and  rc- 
,am-w     TTiis  i*  tbc  part  of  the  treatment  in>  often 
.  g.  j[j^  tna*t  frequcnt  cause  of  (ailurc  and  rclapse. 
^  tWi  the  child  can  volunltirily  evert  the  foot; 
-fcc  lool  must  bc  kept  under  treatment. 
ftt  dcp^nd  cntiri-ly  on  the  stage  of  ncglcct 
■««.  «ad  on  the  ad<led  deformity  due  to  rniis- 
it  fcl*  walked,  to  weight  bearing;  ihesc  added 
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difficulUcs  are  purcly  stalle  and  when  thcy  occur  somcbody  is  lo 
blame. 

1.  The  ncw-bom  infant  should  havc  treatment  begun  on  the  <)ay 
of  birth.  Al  Ihis  e&rly  stage  there  is  no  diSìcully  in  correcUng  the 
cleformity  fuUy  wilh  Ihe  thumb  and  forefingcr. 

The  fool  )s  then  fìxed  In  a  fully  corrected  position  in  the  followin;; 
manner  (Figs.  3Q4  and  ^95).  A  slrìp  of  adhe^ve  plaater  is  put  round 
the  foot  txom  wilhout  ìnward  over  Ihc  dorsum;  the  tail  of  this  strip  is 
theti  puHed  parallel  to  the  outer  side  of  the  teg,  to  evert  the  foot  and 
is  there  fixcd  with  a  circular  strip  round  the  calf. 

If  the  skin  will  noi  stand  any  surt  of  adhesìve  strappiag  the  same 
thing  can  bc  done  wìth  a  soft  Unen  or  calicò  bandage,  bui  thia  is  more 
api  to  slip. 

This  little  device  shouM  be  applied  daìly  by  the  practilioner,  the 
mother,  ur  the  nurse.  Th<:  foot  should  noi  for  onc  ìnstant  bc  allowrd 
to  relapse  Ìnto  the  deformed  posJtion. 

In  a  month  or  six  weeics  the  prcviously  over-slrctched  peronei  and 
cxtcnsoT  muscics,  and  Ihc  strctchcd  skin  about  the  cxtcrnal  malleolus 
wiii  ali  ha%'e  undergone  adaptive  shortening  and  the  everterà  of  the 
foot  are  thcn  ready  to  lake  chargc  of  the  situalion.  To  givc  ihem 
exercise  the  mother  tickles  the  sole  of  the  infant's  foot,  near  the  outer 
cdge;  if  the  cvertors  have  recovered  the  child  cverts  the  foot  and 
dorsiflexes  the  ankle.  The  case  then  requires  periodical  supervision. 
unti!  the  child  has  learncd  to  walk. 

2.  Threc  months  of  ncglect  change  Ihc  pìcturc  completcty.  The 
child  which  hcgan  life  with  short  calf  muscles  and  tìbiulis  muscle?  has 
for  some  months  kicked  about  in  its  cradlc  and  excrcìscd  these  muscics. 
The  evertors  of  the  foot  and  extensors  of  the  toes  being  at  first  over- 
stretched  and  unable  to  oppose  the  short  muscles  have  really  had  no 
exercise  and  are  more  ovcr-strctchcd  and  hdpless  Ihan  bcforc.  Al 
birth  the  piantar  fascia  could  be  stretched  wilh  the  finger  and  thumb; 
now  it  is  hard  and  «trong.  Sinùlarly  ìt  wilt  no  longcr  he  posslble  to 
strctch  the  tendo  Achilli»  without  usìng  an  amount  of  force  which  put» 
the  former  method  of  daity  stretching  quite  oul  of  court  as  a  praciical 
procedure,  Cor  to  put  the  fool  up  in  the  besl  position  iato  which  ìt 
can  bc  forced  mcana  an  amount  of  slrain  and  tcnson  which  the  child 
simply  cannot  endure,  and  is,  moreover,  hurmful  lo  the  cpiphyses  near 
the  anklc. 

The  moat  satisfactory  method  of  procedure  in  our  opinion  ìi  to 


4 


DF.FOKUITIES   OF    LOWF.R    LIUB 


597 


WhcD  wrcDching  the  foot,  il  is  very  important  to  guaid  the  knci- 
from  injury.  An  assistant  shouUl  grasp  the  leg  bclow  the  kncv  antt 
also  the  kncc,  and  50  prcvcnt  the  surgcon  from  unÌntentiona!Iy  strain- 
ÌDg  the  ligaments.  If  working  single-handed  it  is  a  wise  precaution 
to  appiy  splints  to  the  Umb  extending  above  aad  bdow  the  kaee  to 
guard  the  joint  from  straìn.  Ncglcct  of  this  precaution  niay  result 
in  a  bad  strain  of  the  intema!  lateral  ligament  of  the  knee,  which  is 
(ollowcd  by  a  knock-kncc.  the  treatment  of  which  is  very  IroubleSome 
whcD  a  club-foot  must  be  treated  at  the  samu  lime. 

Last  of  ali,  when  the  foot  is  fuily  corrected.  divide  the  tendo  Achillis 
and  corrcct  the  equinus  dcformiiy.    The  tendo  Achillis  must  be  Icft 


Fio.  sft. — Tbocna»' wicDck«ailsÌin[ilcciu)>-foot  »boc.     Note  wie  |>late  U  dightly  ev«rted. 

to  the  last.  fur  it  is  the  rc^stance  ai^ainst  which  the  surgcon  works  to 
iinwrap  the  curling  of  the  sole. 

If  the  case  is  propcrly  handied  tJie  surgeon  can  now  put  the  foot 
into  full  dorsìflexion  and  cversion  by  puCting  the  tip  of  his  little  finger 
under  the  ball  of  the  little  toe.  If  the  foot  shows  aoy  tendency  to 
iKTiggIc  ofi  his  fìnger  and  return  to  its  dcformcd  position,  therc  must  be 
some  tight  band  or  muscle  acting  against  hìm.  This  he  must  find  and 
must  alwlLsh  iLs  resislance  by  completcly  over-stretching  il  or  by 
dividing  it.  He  must  not  rcst  coment  until  he  has  the  foot  absolutely 
plastJc  and  under  complete  command.  It  may  then  be  put  at  once 
i.into  plastcr  of  Paris,  taking  scvcral  tums  on  the  samc  way  as  the  tums 
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<jf  sticking  plastcr  shown  above.  Il  ilonc  propcrly  thcrf  should  bc 
neìUier  .-.welling  nor  pressure  sores.  Of  course  a  complete  wdl  moulded 
covcring  of  plasler  of  Paris  should  bc  got  on  at  once,  bcforc  any  re- 
actumary  swellinK  coines  on;  if  ihe  surgeon  prefers  he  may  bamJ.ige 
ibe  fiwjt  Grmly  in  a  club-f<K>t  shoc  iF\%.  398)  and  put  it  in  plaster  two  or 
thrce  days  later.  The  chiid  slmuld  be  Itfl  in  this  for  a  month  or  iix 
wecks.  If  the  pu;^tUun  of  ihc-  foot  if>  thcn  not  pcrfect,  mnuld  agaìn  and 
put  in  plasler  in  betlcr  po^ition. 

As  sooQ  as  the  evertors  take  commantl  and  voluntary  e\'erston  can 
b«  performt-d  without  cfìort,  activc  irealmeni  ìs  really  at  an  end,  and 
ali  thal  is  needed  b  lo  wateh  tht-  thild  liil  il  hcgins  lo  wjUk.  A  simplc 
club-foot  shoc  may  bc  wom  at  night  with  advontage. 

In  older  cases  in  ibis  group  it  will  sometiraes  bc  found  that  the 
OS  calcis  is  ver)'  short  and  the  hecL  very  poorly  dc\'eIoped.  This  is 
the  naturai  result  of  a  very  miich  inverted  foot.  in  which  the  os  calds  ìs 
tìllcd  tnward  and  the  naturai  traction  <Ieviiopincni  uf  the  heei  Ìs  per- 
verted  by  the  wrong  line  of  action  of  the  tendo  Achillls.  This  givcs 
u  grvat  deal  uf  iroubk-,  and  h  only  une  more  reoson  for  imn)ediate 
treatment  ut  birtU. 

In  older  childrcn  of  four  or  fivc  ycars  of  age,  a  poorly  devcloped  o« 
calds  i$  an  absolule  bar  lo  a  really  perfcct  result;  fortunately  oniy  a 
small  nuniber  of  cases  suffer  from  very  short  hcels.  If  the  child  is  a 
year  old  the  surgeon  nviy  mould  the  fout  in  twu  stages  if  he  thiiik:^  fit. 
\$  a  rulc  this  will  dcpcnd  more  on  his  own  dcxtcrìty  tban  on  any  rcal 
di0ìcully  in  the  way  uf  complete  curre4.-lion  at  one  ^iting.  Our  own 
mie  is.  when  in  iloultl  nnt  lo  do  too  murh,  but  on  no  account  tobetimiil. 

In  children  under  a  year  an  anjesthetic  is  optional.  The  manipula- 
tion  undoubtedly  hurt.s  for  the  timc.  but  no  child  remembers  eventi  in 
its  first  year  in  after  life.  If  the  parents  are  within  carshot,  or  if  the 
child  Ì5  the  delicate  ofT^pring  ut  neurutic  parents,  un  anarsthetic  ìs 
advisable. 

If  the  surgeon  elccts  lo  follow  the  school  of  doing  a  little  strctching 
at  11  time.  and  doing  it  often.  he  will  terrorize  the  child.  Our  own  ex-j 
iwricnce  is  that  cvcn  if  the  ìnfant  is  considerably  hurt  atthclirsi  alagCj 
by  doing  ali  the  neccssary  sirctchìng  once  and  for  ali  the  ehild  is  not 
hurt  al  the  secund  visit,  and  inimediately  recovers  confidcncc,  and  b) 
the  third  vìsit  friendly  rclatìons  can  bc  cstablishcd  without  truublc. 

If  the  case  has  been  ncglected  till  the  child  has  begun  to  walk,  changt 
due  (u  graviiy  are  ailded  to  thiise  due  lo  unopposcd  rauscular  actìon.-j 

The  apparent  dcformity  b  no  rcal  meai^urc  uf  theintructability  of 


Fio.  401- — CoBgeniul  club-foot.     CnxJ.  11.  lì.,  ^lui  u^wiatiuEi- 
(illowed  by  &  «mail  cunclforin  oAieotooi}'. 
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the  case.  A  child  of  fivc  may  be  walking  on  the  dorsum  of  the  cuboìd 
and  yct  a  ahapciy  foot  can  he  rapidly  obtaioed  by  wrenchìng  and  mould- 
ìng  alone,  without  any  osteotomy. 

Some  cases  will  rc(iuire  a  cuntiform  ostcoloniy  in  the  end.  but  tf 
the  surgcon  moulds  the  foot  and  patiently  wails  (or  adaptive  changcs 
after  each  sìtling,  he  will  find  that  a  vcry  moderate  cuncifonn  oste- 
otomy will  sufficc,  whereas  in  the  first  instance  ìt  ajjpearcd  quite  im- 
possible  lo  get  a  straight  foot  without  a  vcry  formidablc  romoval  of 
bone  (Figs.  3(;(>,  400,  401  .^nd  402). 

In  some  instances  a  wcdgc  front  the  outer  side  of  the  neck  of  the 
istragalus  will  sulTice.  In  ihe  worsl  cascs  a  wìde  cuneìfonn  osteotomy, 
rcgardless  of  the  actual  boncs  cut 
into,  is  the  oniy  thing  which  will 
enable  the  patient  to  get  the  sole  of 
bis  foot  fairly  and  squarely  on  the 
ground. 

A  cunciform  osteotomy  is  at  bc&t 
a  mutilating  operaLÌun  for  it  mciins 
rcmoval  of  bone  and  unavoidable 
shortening  of  the  foot. 

In  ali  casc!t  begun  before  thi; 
child  walks,  and  in  al]  cascs  trcatcd 
latcr,  ihe  child  mu:>t  bc  taught  tu 
walk  with  the  foot  well  everted. 

To  secure  this  we  cmploy  a  boot 
wilh  a  low  hecl  and  a  slrii>  of  leathcr   B^o^'^witb  *°o;iuVdr.Upi^("  '  i^  cv<il 
or  iron  along  the  outer  edge  of  the   f>e  "lore-piirt"  ut  ibi:  ((K>t;  alw  inàdc 

sole  (Fig.  403) .    This  was  called  an 

"outsidc  flappcr"  by  H.  0.  Thomas,  The  position  in  whìch  Ihu 
foot  is  placed  by  this  dcvicc  evcrls  the  foot  and  so  allows  the  child's 
body  weight  to  complete  the  work  ol  the  surgcon. 

In  many  cases  in  addition  to  the  deformity  in  the  foot  itsclf,  ihere 
ìs  an  inward  relation  of  the  lower  pari  of  the  leg,  so  Uml  the  anlcro- 
poslLTior  line  betwecn  the  malleoli  docs  not  corrcspond  with  Uic  antcro- 
posterior  Une  of  the  knec.  1 

At  anc  time  it  was  our  practice  almosl  as  a  routine  lo  perform  an 
osteoclasis  of  the  tower  third  of  the  tibia,  and  turn  the  lower  pari  out- 
ward  tiirough  the  destred  angle.  Ope  case  1$  years  ago  faiied  to  unite 
and  has  remained  ununited  io  spile  of  numcrous  atlcmpts  to  secure 
union  by  opcration.    Today  wc  seldom  perform  this  opeiation. 
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l^jmuflcic  or  ligament.  the  pain  will  absolutcty  prcvcnl 
slccp  and  in  4&  hoBOA  thu  chiM  wìIl  he  a  ncrvuu:^  wrcck,  and  bulh  cliitd 
ami  parents  will  be  opposed  co  havìng  more  done;  next  iftn  fear  of  thìs 
the  surgeon  puts  the  foot  up  in  Icss  than  the  best  possible  position, 
the  stretched  and  ruptured  tìssues  will  heal  in  a  shortened  ixisition  and 
the  cicalrix  will  tcnd  to  contract  stili  iurthtr.  At  a  subsequent  period 
the  surgeon  will  have  to  strettii  lhis  star  lissuc  and  wi!i  fmd  it  vcrydifiì- 
cult  todo.  Meddlesomesurgery  wilh  int^lTìcient  after-treatment  ie.  lo  be 
strongly  dcprecatcd.  It  is  vtry  annojing  tu  have  to  Ircat  a  case  in 
which  somebody  else  has  pcrformed  an  inelficient  and  half-heartcd 
operation,  or  has  allowed  Ussues  to  contract.  inslead  o(  keepìng  theni 
fully  strctchcd  till  the  repair  was  absolutcly  complete. 

Do  not  lo&e  sight  of  the  case  till  the  child  is  waiking  well  wilh  the 
foot  in  good  position;  appcaranccs  are  deccplivc  bui  a  good  {unctional 
result  will  not  relapse  for  the  body  weight  will  keep  it  correct  Ì(  the 
after-treatment  is  properly  carried  out. 

The  statement  stili  sometimes  seen  in  surgical  textbooks  that  con- 
genita! club-foot  is  a  most  intraclablc  condition  and  one  parlìcularly 
prone  lo  relapse,  is  not  Iruc.  Such  a  statement  can  be  based  only  on 
indifTcrent  surgery  and  half-hearted  after-treatment. 

In  conclusìon,  we  may  say  that  the  causcs  of  relapse  are: 

(a)  Incomplete  correction  of  the  deformity  in  the  first  instance. 

(b)  Incoraplete  shortening  of  the  lengtheiied  structures,  and 
especially  incomplete  recovery  of  strength  in  the  muscles.  In  this 
connection  it  may  be  notcd  that  the  cause  of  the  relapse  h  exactly  the 
&amc  as  ihe  cause  uf  paralytit  club-foot,  namely.  the  over-strctchcd 
muscles  cannot  balanrc  llie  stronger  short  muscles. 

(c)  Walking  with  the  body  weight  so  borne  as  to  cause  a  recurrence. 
The  body  weight  must  he  deviated  so  as  to  maìntain  the  correction 
until  the  muscles  recover  full  power. 

If  illese  points  are  carcfully  atleadcd  to,  rclapsc  should  be  vcry 
rare.  The  surgeon  need  have  no  fear  of  failure  i>f  union  in  the  divided 
tendo  Achilli^. 

HoUow  or  Contracted  Foot,  Claw-foot  (Pes  CavusorPes  Areuatus). — 
Pcs  cavus  ìs  a  condition  in  which  the  anlero-posterior  arch  of  the 
foot  is  grcatly  exaggcratcd;  it  is  further  characteristically  marked  by 
dorsìflcxion  of  the  toc:*  at  the  metatarso-phalangeal  joinis  and  flexion 
at  the  interphainngca)  joints  (l'ig.  404),  The  deformity  ts,  thcrcfore, 
stmilar  \U  nature  and  its  treatment  to  congenital  club-foot. 

This  type  of  deformity  is  undoubtedly  oflen  seen  in  paralytic  af- 
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followcd  tlirough  the  various  degrees  it  wouid  be  diQìcult  to  betieve 
that  thcy  rcally  rcprcscnt  different  stages  o£  devdopmcnt  ol  the 
same  condition. 

I.  The  First  Dcgre£. — The  first  degree  ot  claw-foot  is  generali)'  recog- 
nkcd  only  among  the  bcttcr  class  of  patìents,  for  the  poorcr  classcs 
seldoni  seck  advìcc  till  a  later  stage  is  reachcd.  At  thìs  stage  Ihere 
is  no  visiblc  dcformity  of  the  foot.  The  only  complaint  madc  is  that 
the  child  is  elumsy  and  stunibles.  This  condition  may  be  recognized 
at  the  age  of  five  or  six  years.  To  diagnose  the  condition  extend  the 
paticnt's  knee  and  test  the  rangc  of  dorsìflexion  at  the  ankle.  It  will 
be  fouad  that  the  foot  cannot  be  brought  licyond  a  righi  angle.  Aiso 
ìt  the  patient  be  asked  to  stand  on  bis  heeU,  lifting  the  forepart  of  the 
feet  off  the  ground,  he  cannot  do  it. 


Pio.  40^.  Pio.  40C' 

Fio.  405. — Claw  foot.    C*se  I-M'*.     Shows  corrtction  ot  defarnùty  by  lìftÌoi{  bull  of 
foot  with  lìngct.     Thctcforr.  milBblc  cnKc  {or  Icndon  IttinsplaDUtlon. 
pie.  ^ot>. — Clau'fool.    C»se  t-'.F.    Shows  cbaractcmtic  dcformity. 

In  the  carliest  stages  there  is  little  or  no  flexìon  at  the  mid-tarsal 
joint,  arni  the  treatment  is,  therefore,  dìreclcd  to  securìng  a  freer  range 
of  domflexion  of  the  foot  (a)  by  manipulation,  (Ò)  by  knocking  off  the 
heel  of  ihe  boot  and  putting  a  bar  V|  In.  thick  ucross  the  sole. 

n.  The  Secottd  Degree. — In  the  second  stage  deformity  of  the  foot 
is  just  beginning  to  be  visiblc.  Owìng  to  flexion  at  the  mid-tarsal 
joint.  the  ball  of  the  foot  is  droppcd  and  the  tocs  sUghtly  dorsiflexed 
at  the  melata rso-phalangeal  joints,  the  contrae! Ìon  of  Xìxe  piantar  fascia 
is  very  sliglit  (Kig.  405).  There  is  of  course  some  contraction  «f  the 
tendo  AchilUs.  The  patient  walks  too  much  on  the  forc  part  of  the 
foot  and  has  difficully  in  gi-tting  bis  fect  fairly  on  the  groiiml. 

The  test  the  surgcon  niu»t  apply  ii  to  put  onc  finger  under  the  head 
of  the  first  metatarsal  and  seeif  he  can  lift  the  ball  of  thegreat  toeand  so 
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fluteo  ìhe  sole  of  tbc  foot  wìtlwui  diffiailty  (Ftg.  405V    U  he  un  • 
this  Uieo  the  case  U  a  secood-sUge  ca»e,  and  the  foDowtng  tnat 
should  «iffice. 

(«)  Subcutaoeous  dh'idon  DfpUnUrfasciaond  thoroufhwreiK 
to  stretch  ali  &truclures  in  the  sote  of  the  foot. 

(A)  DivisionofthelcndoAchìUi'ionly'whcn  Ihc  sole  b  quilc  flat  vrith 
no  remainmg  resistance. 

(e)  TranspIantatioD  of  the  tendon  o(  the  cxtensor  pruprìus  haltucù* 
into  the  head  of  tbc  metatarsal. 

TecJmi^tu. — (0)  Inctsion  parallel  to  the  inner  side  of  the  tendon. 
(6)  Expose  and  duide  the  tendon  a^  long  as  possìble.  (r)  Cut  down 
OQ  the  metatarsal  bone  just  bebind  the  bead,drìU  a  hole  rtjcbt  thioufcb. 
(cO  Tic  a  ligalurc  to  the  end  of  tbc  leodon,  pass  ìt  thiough  the  bone, 
drawing  the  tendon  rìght  tHrough.  If  the  tendon  h  ktng  enough  ìt  Is 
brought  round  the  ìnncr  side  of  Ihc  bone  and  sccured  to  ìt*  «wn  proxìmal 
portion;  ìf  not  long  enough  for  this  ìt  Ì5  ^ecured  to  the  perio^teum. 

After-treatment  is,  as  before,  walking  in  a  boot  with  lon'  heel  anc 
0.  bar  on  the  sole,  and  ìf  therc  is  any  frar  of  the  wlc  contracting  again, 
the  foot  sbould  at  night  be  l'innly  bandaged  fìat  on  the  sole  piece  o£ 
dub-fool  shoc  to  prevent  contraction  during  slccp. 

in.  The  Third  Degree. — In  the  third  stage  ali  the  contr&ctions  : 
more  marked.  The  patient  complains  of  cdlosities  forming  under 
the  hcads  of  the  metatarsals.  l'hc  piantar  fascia  is  contraeteci  io 
mucb  that  the  ball  of  the  foot  can  bc  lifted  only  wiib  diflicully,  and  the 
surgcon  cannot  makc  the  foot  look  normal  in  thìs  vay. 

When  this  degree  of  defortnity  u  reached,  opcratìon  must  be  in  tw« 
stages. 

1.  Divi&ioD  of  every  tesse  band  in  the  piantar  fascia,  and  tbcn  vtryì 
thorough  vrrenching  till  the  sole  is  fully  stretchcd  and  ali  ca\'us  de-j 
fomiity  is  crodicated. 

Then  put  up  in  a  club-foot  shoe  or  better  stili  in  plaster  of  Paris  with  ' 
il  metal  sole  piate.     If  not  complete  inonc  sitting  rcpcat  thewrenching, 

2.  Second  opcralion.  When  the  defomiity  of  the  iwjle  has  been  com- 
ptetely  overcume  and  nut  before,  divide  tlie  tendo  Achillis,  and  traos- 
plani  the  cxtensor  proprius  halluds  as  bcforc. 

IV.  T/u  Fourth  Degree. — The  charocierìstic  defonntty  is  present 
but  now  the  catlosìtìes  on  the  sole  are  very  thick,  hard  and  palnful. 
The  toes  are  rigid  in  dorsitlexion,  and  the  pntient  cannut  move  Ihetn 
freely.    Thcrc  is  often  in  additìon  a  slight  varus  deformity,  which 
makes  the  condition  look  like  a  talipcs  equinovanis  werc  it  not  for 
characterLsiic  position  of  the  tocs. 
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Herc  aguin  opcrnlion  must  bc  in  two  «taf;»,  but  thropcratìon  alrcacty 
ile&cribcd  wil!  nul  sulTice. 

I.  In  addition  tu  dìvìdìng  the  piantar  fuMitii  and  wrcnchinic,  the 
cxtcnsor  tcndons  vt  al)  the  tocs  shouM  he  dividcd  subcutonrouiily. 
.\Im>  the  tcnotonic  Ì$  MìpiKiI  in  on  theflcxor  aspcct  o(  the  inlcriihidnnKval 
joiiits  und  the  piantar  iispcct  o(  the  capsule  dìvtdcd.  lùich  lue  i«  thcn 
straìghtencd  out, 

t.  As  it  ìs  impossiblc  to  gct  ali  the  struclurcit  of  tlie  «ole  Dimplclely 
strctchcil.  the  itcì'ond  stagr  cotiMsts  in  mrrtinK  this  dìfiìculty  by 
aJiortcnint;  cach  metatarsal  esct-pt 
the  fifth,  by  cutting  a  picce  out  of 
the  middle  o(  the  shaft.  After  divi- 
sion of  the  tendo  AchilUii,  the  foot  h 
pul  up  in  the  fully  corrected  ]M>&itÌon 

V.  TheFiflh Degret-  -In  the fifth 
stage  the  fiK»t  is  vcry  pa infili  and  use 
less.  Ali  the  deformities  mcntioncd 
already  ate  proscnt  in  a  murltt-tl 
dcgree,  varus  deformity  is  morepro- 
nounced,  llie  toes  are  very  rigi<i  and 
usclcss.  and  the  movcmcnt  of  tlic 
ankle-joint  ìs  very  limited,  in  flirt  the 
ankle-juint  may  bt-  practitally  rijiid. 

Trealmenl. —  In  addÌtÌon  to  the 
above  procedureii,  cxcisc  tlic  astrag- 
aluK.  put  the  foot  up  in  good  posiiiun 
and  the  paticnt  will  be  able  to  wnlk 
In  comfort. 

VI.  The  Sixih   Dfgrte.—Jn   the 
sixlh  stage  the  foot  is  abiiolutcly  rigid 
nnd  UH'Iess  ami  is  so  pninful  that  the 
patient  implores  the  surgcon  (o  nniputiite  the  wholc  foot  and  ì%  not 
wilting  to  listcn  to  any  suggcstion  of  ìa^s  drastic  trcntmeni. 

Al  this  stage  ali  the  metalurso-phulangcitl  joIntAnrediidocaled  wilh 
the  phalunKC's  on  the  dnrsum  of  the  heads  of  the  nietatarsiils, 

Treaimenl.—Donol  amputate  the  foot  but  (a)  remove  the  uatmgalu»; 
(b)  amputale  ju»t  behind  the  head»  of  Ihc  mctatarsaln,  turtiing  up  the 
ball  of  the  foot  as  a  ilap  (Kig.  407).  When  cutting  the  flap  gel  as  well 
forward  tu  the  root:^  of  the  toes  a»  pojiKible. 


I''i«,  «oTi^Ua*  IouI.  Mxtli  tinge 
cuc  tlMtwinji  muli  alter  «mpulailon  ut 
tiM-L»  u(  ntcìatanitli. 
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The  jiainful  callositics  soon  (iisappear  and  the  result  is  an  Mtrctn< 
useful  foot. 

Tbcsc  are  the  operative  proccdures  but  success  dcpeiub  a  great  deal 
OD  intelligent  after-treattneot. 

As  ÌD  ali  othcr  dt^fomuiit:»,  the  essential  test  uf  recovery-  U  that 
paltent  can  voluntarily  «vcr-corrcct  the  prexnous  deformitj'  without 
cffort.  To  attaìn  thìs,  the  over-stretched  extensors  of  the  foot  and 
dorsiltrxors  of  the  ankle  must  he  given  every  opportunity  for  complete 
recovery  of  power. 

Thus,  the  fout  «hould  be  bandaged  to  a  flat  soie  piate  at  oight  to 
kccp  the  sole  fiat  and  should  be  kept  io  a  ngfat  angtcd  position  or  evenl 
dorsiflexed  durine  sleep. 

liouLs  shouid  have  stili  fiat  soles  and  Khouid  lace  rather  tighUy  over^ 
the  instep  to  prcvent  the  (oot  from  humping.  The  forcpart  of  the  boot 
sfauuid  be  roomyso  thal  ihere  maybe  no  mechanical  im|>vdimcnt  to  the 
foot  flattcning  out.  The  pain  caused  by  callosities  in  the  5ole  can  be 
avoided  by  putUng  a  bar  across  (he  sole  just  behind  the  row  of  callosì- 
ties.  This  forms  part  of  the  treatment  in  any  case,  and  by  taking 
pres&ure  off  the  callosìties  afFords  almost  immediate  relief  to  the  patìent. 
The  cajlositics  tlisapi»car  in  a  vcry  short  lime  whcn  rcUcvcd  of  pressure. 

Flat-loot  and  Related  Conditicns.— i.  Flat-foot,  everted  tool,  weak 
foot  are  ali  tvrms  applicd  to  the  same  condition  or  more  propcrly  tq^ 
various  degrees  of  the  same  deformity.  It  wouid  al^  be  possjble  to 
classify  these  conditions  in  other  ways  as  acute  flat-foot,  paìnful  flat- 
foot,  and  painless  flat-foot.  Such  terais,  howevcr,  are  of  little  valuej 
cxccpt  to  awakcn  the  practitioncr  to  the  fact  that  in  the  diffcrcnt  stages 
the  appcarunce  of  the  fout  and  ihc  symptoms  most  complaincd  of  are 
vcry  <lÌ0crent;  yct  in  all^  the  mvchanìcal  straJos  havc  certain  fcatures, 
and  ttccordingly  the  method»  of  relie\'ing  them  are  fraracd  on  a  conunon 
pian  guided  by  common  sense. 

In  dcaling  with  knoclc-kni-c  it  was  pointed  out  thal  the  body  weìght 
is  transmitted  down  a  line  from  the  hip  Ihrough  the  knce  to  the  aokle 
and  foot.    The  eftcct  on  the  foot  dcpends,  therefore,  on  its  positioi 
and  on  the  way  in  whtch  this  downward  pressure  of  the  body  weìght  H  ' 
mct  by  the  upward  presAure  of  the  ground  on  the  sole  of  the  foot. 

Each  foot  rcsts  on  three  points:  the  heci,  the  ball  o(  the  great  toc  and 
OR  the  outer  .<(idi'  the  heacN  of  the  metatarsals  of  the  foiirth  and  fifth 
locs.    In  a  strong  foot  with  the  transverse  arch  well  maintaìncd  by  the 
•mail  mu&cle«  of  the  sole,  ihb  oulcr  point  of  support  is  the  head  of  the' 
fifth  metatarsal.     In  most  pcople  who  habìtually  wear  boots  really  a 
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litOe  loo  narrow  for  the  foot,  the  (ourth  metatarsal  bears  more  weight 
ihan  ihe  fiftli.  As  wc  shall  scc  latcr,  an  cxaggcration  of  this  common 
fault  contrìbutes  to  the  conditìon  known  as  MortoD's  metAtiirsalgia. 

'I"he  conformatiou  of  the  arches  of  the  two  feet  is  such  that  whcn  a 
man  stands  «nth  his  (cct  touching  along  Ihcir  cclgcs  the  feci  form  a  dome, 
and  the  body  weight  is  carried  ali  round  the  margin  of  this  dome.  When 
the  architecturc  of  the  £oot  ìs  cxamincd,  particularly  with  rcgard  to  the 
ant«ro-posterior  arch,  we  find  that  the  foot  must  be  considered  in  iwo 
portions,  namcly,  the  forcpart  in  front  of  the  mid-tarsal  joìnt,  and  that 
behind  it  consisting  of  the  os  calcis  and  astragalus.  The  results  of  such 
operations  as  Chopart's  and  Syme's  amputations  show  that  the  pos- 
terìor  pari  of  the  foot  possesscs  considcrablc  mcchanìcal  stability;  it  is, 
therefore,  the  forepart  of  the  foot  and  Chopart's  joint  (mid-tarsal) 
wrhich  sufFcr  strain  in  wcak  and  straìncd  fcct.  Thus,  if  a  patient  stands 
teaning  back  with  his  weìght  on  hìs  hec!  he  stands  as  he  would  if  he 
had  a  Chopart's  amputalion  :  as  he  leans  forward  the  weight  cornea  more 
and  more  on  tbc  forcpart  of  the  foot,  until  the  hcels  are  rabìcd  from  the 
ground  and  he  must  either  fall  or  step  forward. 

In  this  forward  Icanìng  pusiUon  the  straln  is  takcn  by  Ugamcnts  and 
mu5c!es  controlling  the  forepart  of  the  foot.  The  first  part  of  the  strain 
naturally  falling  on  the  inferior  ligaments  of  the  mid-tarsal  joint,  viz., 
the  piantar  ligaments  and  the  inferior  calcaneo-scaphoid,  the  last 
suffering  most  as  it  is  nearest  the  key  of  the  arch. 

Again  the  stability  of  the  base  of  support  depcnds  od  the  brcadth  of 
the  forepart  of  the  foot.  In  the  iiifant  and  in  barefoot  races  the  great 
toc  appcars  to  bc  turncd  tnward.  This  is  an  cfTecUvc  check  against 
cap^ze  of  the  foot  inward  or  collapse  of  the  inner  side  of  the  arch. 
It  is  the  spread  of  the  forqiart  of  the  foot  and  the  mobility  in  ali  its 
joiots,  cspccially  at  the  mid-tarsal  joint,  which  permits  this. 

This  adduction  of  the  forepart  of  the  foot  sbould  really  begìn  at  the 
ck  of  the  astragalus,  and  docs  so  in  the  infant,  the  Zulù,  tUc  Indian 
and  other  races  who  do  not  hamper  the  foot  wiih  tight,  badly  designed 
boots. 

In  Europeiin  races  who  vrear  modem  boots  the  efforl  at  getlJng  a 
pointed  toe  abducts  the  forepart  of  the  foot;  this  not  ooly  strains  the 
raid-larsal  joint  into  cversJon,  but  hctps  to  account  for  the  fact  that  the 
neck  of  the  ast  ragatus  makes  a  smaller  angle  witb  the  body  of  that  bone 
than  in  the  Europea»  infant  or  in  barefoot  races.  It  stands  to  rcason 
that  a  boot  which  cramps  the  forepart  of  the  foot  will  weaken  it  by 
depriving  thesmall  muscie^of  theopportunity  of  exercise.    If,  further, 
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iMtaA  m  La  ttamde'ì 
Aftenrard  he  «ftoortred  thtt 
u>  tlMt  vt  Ok  Snfe  I»dtn  bof. 

'*Tbe «■yeriooty  of  the hfca  ■■  Ais  ii  |ii  1 1  ihrfilfc  ii  ii  ibIi    trooi 

tlw  hitMttu]  BM  f>f  taoca^Bi.  wiàeh  a3or  foli  pltr  to  Ùk  elkstic  beod 

i/j  thr.  iif.,t.  i  rii:^  i.1  itnpiitJeil  bi  tiic  i^un  ?ok;  Lri  Aa  uniukary  bvoC 
'Dk  rnuvle^  of  an  Indiana  loot  are  so  dcveloped  tlut  it  appcais  phimp 
ami  '  hubby  HA  that  of  a  chilcJ.  The  Indìaa  boy  contmuaDyderided  the 
«tra^fty  a)ipearan£«  of  our  [>e<'Ial  extremitìes.  and  declared  tben  mnst  be 
vmnRfhmK  very  faulty  in  iheir  orif^inal  construction." 

Wh^n  th«  patient  *tan'K  on  ihc  f'xjl  the  forepart  sbould  nonnally 
«j/rea/l  n*-ar)y  '  »  in,,  but  the  ar(h  ou((ht  t/>  remain.  If  the  inner  anklc 
and  the  tiibrr</4it.y  of  fhr  ^f  aphoid  roll  inward  anddownward  towardthe 
fl'ior,  rriii^'  ]i-A  anri  ìinitfni'Uti  are  certainly  stretched.  In  the  matter  of 
«Impr,  Anii-ri'Ui  hndlmrilr'-r-  iiff  in  advanrf  ni  tno5t  of  the  English. 
th'(iif(h  (l'futj'Urit*  iHalilun  iriflurnrei  this  grcaily. 

'l'hi-,  \inin»  of  whiih  paUi-nts  complain  Are  due  to  stretching  ai 
liMnrnrnt*,  tu  ftD-Miire  on  the  ball  of  the  iaot,  to  pressure  of  bone  oa 
bonf,  find  to  *trcti:)iinf(  ot  muNclea. 

Onr  of  thf  riimm^if)r><(  4'urly  lymptonu  i«  faiigu«  or  pain  in  Ihc 
Inntcìi,  (ind  prcMurc  with  ilir*  fiiiRpr  on  the  inferìor  caicaneo-scaphoid 
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ligament  prove  ihat  Uiis  rcRÌdn  is  tender.  Thìs  U  the  most  pro- 
nounccd  symptora  in  the  acute  flat-foot  of  rapìd  onsct,  which  une  sccs 
wdl  cxemplìfied  in  aurhoi^pital  nur»es  when  Utcy  have  bcen  short  handed 
during  influenza  cpidcmics.  Nurses  just  convalcscent  from  influenza 
were  back  on  dutj*  withuul  a  proper  period  tot  convalescence.  wtlh 
the  rcsuU  that  in  a  few  days  some  of  them  could  not  stand  on  account 
of  painful  feet;  not  only  so.  but  theeffort  to  keep  going  only  led  to  rapid 
stretching  of  ali  the  Ugaraents  and  the  production  of  a  real  flat-foot, 
and  ali  the  muKles  and  Ugamenta  ached.  The  uthcr  clìnieal  varicty 
sometimes  referred  to  as  painful  flat-foot  is  simpty  a  mildcr  variant 
of  tliis,  for  the  patient  suflers  the  pain  of  «tretcbing  ligameats  bui 
does  not  go  on  stretching  the  ligamenls  by  over-work;  the  font,  ihcre- 
fore,  may  not  appear  fiat. 

Painlcss  flat-foot  is  an  end  produci  of  this  proccss.  Thus  if  the 
nurse  whosc  arch  haa  coUapsed  rapìdly  mercly  rcsts  without  puttìng 
the  foot  first  in  the  corrected  position.  ihe  acute  prucc^s  subsìdes  and 
the  foot  recovers  with  alt  thesc  ligamcnU  strctchcd  and  the  foot  in  a 
deformed  position. 

Pain  across  the  ball  of  the  foot  is  due  to  atrophy  of  the  fatty  pad, 
and  the  formation  of  callosities  under  the  unprotcctcd  heads  of  the 
metatarsaU.  Such  are  seen  In  bad  cascs  of  pes  cavu*.  and'-also 
in  cascs  of  Morton's  metatarsalgìa,  which  is  always  allicd  to  flat- 
foot.  Hallux  flexus  or  rìgidus,  as  will  be  sccn  later,  is  atso  an  allied 
condition.  Pain  across  the  dorsum  of  the  foot  h  gencraUy  a  pcriostitis 
caused  by  pressure  on  Ihe  edge  of  the  periostcum,  just  beyond  the 
arlicular  carlilage,  when  the  joinls  are  dor&iflexctl  a  little  beyond  their 
normal  rangc  of  movemcnt.  This  continucd  puriostitis  may  give 
ri&e  to  a  lump  of  new  bone  and  thickened  periostcum,  which  ha&  been 
ciToncously  dcRcrìbcd  as  a  dlslocation.  ThU  also  occurs  on  the  dorsum 
of  the  neck  of  the  scaphoid.  It  is  interestìng  to  note  that  races  who 
habitually  adopl  the  stiuatting  posture  bave  the  articular  surface 
of  the  astragalus  elongatcd  forward  and  the  corrcs)K)nding  surface  of 
ithe  tibia  adapted  to  ibis  inerease  of  dorsiflexion.  The  pain  somc- 
times  notcd  under  the  tip  of  the  extcmal  malleolus  is  found  when  the 

Ivalgus  deformity  of  the  foot  is  great,  and  is  due  to  pressure  betwcen  this 
bone  and  the  outer  surface  of  Ibe  os  calci».  U  is  sometinies  due  to  a 
traumatic  periostitis,  and  somctimcs  an  advcntitious  bursa  is  formcil 
wfaicli  may  bccome  ìntlamed. 
Pains  up  the  leg  are  oftcn  due  to  strained  musclcs,  which  bave 
struggled  to  maintain  the  arch  when  the  ligaments  failed  to  do  their 
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-  ,ri''i:!i'-  '--'^  "^>'  *"■'  "'■'■'^^"^'^  pains"  when  the  whole  foot 
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,,,;      ir.'";  -1  proper  appreciation  of  the  mechanical  causes 
■  -.r;.-!.  .yiVLimmt  canbedcduced  casily. 

-l,  ,.i  ii^uu'  flat-loot  in  which  the    whole  deformity  has 
-   iM'v  in  a  lew  days  is  much  too  painful  to  touch.     First, 
-i":ri-ri  must  rc?t  in  bed  for  a  few  days,  wìthout  once  putting 
..     -,.unf!,    Thi>  «ili  permit  of  recovery  from  the  acutely 
,..  ■^:i.>r,  i.n>i  ì:?-!  niassagc  will  help.     After  a  few  days  ali 
■  -,  M!S).^'■•-  and  the  foot  can  be  ìnverted,  placed  into 
...      T>i:!.-ir,  .-.n.ì  put  up  in  plaster  for  about  io  days  or  a 
.  - .  ■     -  .'     ■:'-'''i  ''•'=*  subsided  the  paticnt  may  bcgin  to 
,-     -  ,■  -;  :\-:  physiological  cxercise  hastens  repair  and 
-  ■,-.  iV,;  any  harmful  straìn  occurring, 

■..-..■>■   Ilat   (painltsd  flat-foot)   it   cannot  be 
.    .."ivt  position,  but  unless  it  is  a  very  old 
,     .  .V  ''''"v  ihanpes  thf  foot  can  be  treated  as 
.iTi-nihinjj  the  fout  under  an  ana'sthetic  till 
>  -.:.;.-!u-d  and  tlu-  foi.t  is  absolutely  pliable. 
-.,-r  in  inrrcct  pusilion  and  kqit  therc,  say  14 
.■•'.ralivc  Inli'rftTi-iirc. 
.    >,-.  .'!   trauniadc  and  inllammatory  llat-foot 
.      ■,■  ol  trcalnuii!.      l'or  cxatiiplc.  a  foot  that 
■■.>  l'ivn  run  ii\it  l.y  a  farria.m'  whirl  will 
.,-  :■■..•  -iirircnn  lr<al>  il  al  i.mc  in  tiiis  i)osi- 
.-    •:;■,  il  up  wlu-ri  il  is  pliiilili-  l'rniu  tlic  injiirx- 
,  -,.i  lln-ii  iiaviiiL-  l<i  niakoii  plialilc  willi  the 
.  ■,.;:!l-  Irom  ^in'li  a  innditidn  as  Konnrrhccal 
.    .  •,■  -anii'   foot    as  aii   ariitc   |]al  foot.     This 
,  ■.■..■.i!!>  a  pcriartlirilis  in  wliiih  ali  ihc  liga- 
.,...-.  .iri-  inliltralcd,  -nii  ;ind  vicliiin;:. 

,•,■■.  i-  nul  at  unir  in  a  t  lu|j  \,,ui  >hin-  wilh  an 

,   ;    .^i-IMOn    Iwisl,    tlu-    fnul    will    imi    ^'cl    fiat. 

^  .^,   .■,'  Htili  a  iÌL'id  llal  fnui,  n,,  (ìti,,.  ^Imuld  b,- 

s-  ■■.-.l'n.o  il  plialilf.  liu-n  pia  i(  in  pl.i-hT  for 

A    ■  '.!u'n  Ih-  al)lf  li.  wnrk  iii  prnpi-rK-  ]>l:iiincd 

..    .  ■;>al.tti'r\  Ircatniml  l'f  llu-si- .  a-c- arni  ali  the 

,  .    —a-l  v-arryhis  wiiyhtwi-ll  .in  tlir  miirr.  ,Il;u  nf 
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the  foot  to  alli)w  the  slTainetl  invertor  (Ubialis  antitus  and  posticus) 
Diusclcs  to  recover  toae,  and  to  allow  strctchcd  ligamcnts  to  undcrgo 
adaptive  shorteniag.  Ali  that  is  needed  U  to  see  that  the  patient  wears 
a  boot  with  a  finn  flat  sole,  has  the  ìnner  side  of  his  hcd  a  full  quartcr 
of  an  inch  higher  tlian  the  outer,  and  has  the  itiner  eide  of  theheel 
extend  half  an  inch  (urther  forward  ihan  usuai.  Skcwing  the  heei 
(scc  Fig.  393)  adds  to  the  brcadth  of  the  base  support,  and  vili  oftcn 
obviaie  the  ueccssily  for  uà  out^de  brace  and  inside  T-slrap  (see  Fig. 
393)  to  maintain  the  invcrsion  at  the  anklc.  A  small  patch  just  bchind 
the  head  of  the  mctatarsal  wilt  help  to  compel  the  patient  to  turn  his 
toes  ÌD. 

As  alrcady  mctitioncd  in  connection  wilh  knock-kncc,  the  chìid  with 
commencing  flal-fuot  or  knock-knee  unconsdouàly  Curns  the  toe  in  to 
savc  the  structutc»  that  are  yìclding.  If  this  treatment  is  to  bc 
curative,  it  mut^t  bccontÌnuou»Iy  and  conscientiously  carrìed  outhy  the 
patient.    We  are  in  the  habit  o(  giving  the  following  instnictions: 

I.  Every  pair  of  boots.  shoes,  slìppers,  tennis  shoes,  etc.whichthc 
patient  wears  must  be  crooked. 

3.  The  patient  muiit  never  (or  onc  ìnstant  stand  barcfoot  on  the 
flat  of  the  foot,  for  to  do  so  wouid  immedialely  plretch  structures  which 
bave  bcgun  to  shortcn, 

3.  Massagc  of  the  tibia!  group  of  muscics  (invertors  of  the  foot)  ia' 
desirable. 

4.  The  patient  shouid  ne\'cr  evcrt  the  foot  whcn  standing,  walking  or 
sitting.  When  standing  and  walkh:ig  the  feet  shouid  be  paralleli  vrbcn 
sitting  tbt;  fcct  shouid  be  crosscd  and  resting  on  thcir  outer  cdgc,  to 
relax  the  stretched  structures  on  the  inside. 

5.  £xeràses. — The  commencing  position  must  be  with  feet  parallcl. 
Tiptoe.  kecping  on  the  outer  cdgc  of  the  foot.  Practise  walklng  on  the 
outer  edge  of  the  foot.  EKcrciscs  not  to  bc  coramenced  in  the  bad 
case$  tilt  muscles  have  recovered  some  tonc.  If  by  any  chance  the 
patient  geta  cut  of  hed  in  bare  feet,  he  must  walk  on  tìptoe-  It  is  of  the 
utmost  importance  that  ali  exercises  shouid  be  done  in  boots  with 

I  altered  lieeU.    If  this  rulc  Lt  not  adhercd  to  the  palient  wìll  be  sure  to 

L  rclaji  his  muscles  at  some  lime  and  stretch  ali  the  ligaments  by  coming 

^ft      down  bcavily  on  his  heels  and  so  do  serious  harm. 

^M  Excrci.ses  alone  without  the  other  precautions  will  noi  cure  bad 

^M      cases,  and  will  t'aìl  in  many  of  the  minor  cascs  bccausc  the  ligamcnts 

^M      are  stretched  in  the  inter\'als  hetwcen  excrcises. 

^H  It  will  be  noted  that  we  do  not  use  sole  plates  or  instep'pacls.    This 
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Ì6  noi  mcrdy  bccnuse  we  prcfvr  to  crook  ihc  hct-I  to  divcrt  the  body 
weight,  bui  bccausc  wc  conaidct  ing|«p  supporti  wrong  in  pnuciple. 
To  obtaln  a  cure,  noi  mprely  relief ,  it  is  ncccssarj*  that  the  muscles  and 
lipameiits  of  the  sole  shouid  recover  slrength  and  Ione.  To  compress 
thetn  bvtwi-en  un  instcp  piate  and  the  bones  of  the  foot  is  tiie  wTong 
way  to  set  ahout  thia.  When  the  IkkpU  habitually  wom  by  the  palieot 
.tre  not  uf  a  guod  shapc.  an  cntire  new  outfìt  shouid  he  ordcred.  WhUe 
the  American  last  is  bctter  Ihan  the  English  last.  commonly  used  by 
makcrs  of  rcady-made  shoes,  even  the  former  ìr  not  (wrlecl.  The 
hind  pan  of  the  foot  and  the  fore  part  of  the  foci  bave  two  distinct 
iixial  lìne^,  ihut  uf  the  hind  pan  being  an  antere- poslerior  Une  about  the 
middle  gì  the  arUcular  :?ur[acc  oi  the  astraRaius.  The  necii.  of  the 
OKtragalus  is  dircctcd  inward  from  this.  The  bootmakcr,  whcn  taking 
A  trncing  of  the  foot.  shouid  he  ìnstructed  to  adduci  the  foot  of  the  mid- 
taraal  joint  so  as  lo  Rct  this  angle  as  pronounced  as  possjble.  The  sole 
of  Ibe  buoi  shouid  he  as  broad  as  the  fool  when  the  weight  of  the  body  is 
on  !t.  The  upper  of  the  fore  part  of  the  boot  shouid  be  easy  so  as  to 
leave  room  tor  the  tocs  to  cxercise  thcmsclvcs  inside  the  boot.  In  short, 
the  only  place  where  the  boot  shouid  grip  the  foot  is  round  the  ankle  and 
heel.  As  the  small  muscles  recovvrand  the  arches  of  the  foot  bi-come 
restorcd,  the  foot  becomes  "smaller"  and  the  last  may  be  altered 
accordÌRKly  when  oUier  bools  are  being  made.  A  patient  who  has 
once  worn  properly  shapcd  boots  will  ncvcr  return  lo  the  oLher  type,  for 
the  difTcreiKC  in  comfort  ià  so  great. 

After  a  patient  has  rccovcred,  il*is  good  to  advise  ihot  one  pair  of 
walking  bools  with  crooked  heels  shouid  be  kepi  in  rc9er\'e  to  be  worn 
if  he  intenda  to  take  a  country  walk  longer  than  usuai,  or  to  relieve 
the  feet  on  the  slightest  sign  of  strain  in  the  instep. 

The  quesUon  may  urise  whcther  a  case  of  flal-loot  is  suitable  for 
treatment  by  deviation  of  the  body  weight  with  allercd  boots  alone,  or 
whether  the  (col  shouid  fìr»t  be  wrenched  and  put  up  in  plaster  of 
Paris  for  some  lime. 

The  rule  to  be  followed  is:  if  the  patient  can  voluntarily  inveri  the 
fo«t,  Ihen  altered  l»oots  will  sufhcc;  if,  however,  he  cannol  voluntarily 
inveri  bis  foot,  thcn  thrre  will  be  some  mechanical  rt^istancc.  by 
idiortened  ligaments  to  overcome  with  the  wrcnch,  and  also  some 
clongated  muscic»  which  rcquire  a  perìod  of  abiwlule  resi  in  pluster. 

A  final  word  of  waming  may  be  given  thal  the  surgeon  is  not  to  be 
inisle<I  by  the  ai)pearance  of  the  foot.  Members  of  some  families 
bave  naturally  a  ver)'  high  arch,     la  thcie  cases  the  pain  of  stretching 


D£P(>HUJTIES   OF   LOWER   LIMI) 


6>5 


ami  ^iramcd  lìgaments  ìs  ver>*  intense  long  liefore  the  foot  appear$  fiat 
or  wouid  he  pronounccd  fiat  by  any  ot  the  ordinary  footprint  tcsts. 

Spasmodic  flat-foat  is  tnarkcd  by  spasmodic  contraclion  of  the  two 
peroni'i  muscles.  The  condition  is,  thcreforc,  a  spasmodic  pronation 
of  the  foot  associated  in  many  cases  with  pain.  Thìs  condition  is 
not  to  he  confuscd  with  sccondary  adaplìve  shorteitin];  of  the  peroneì 
in  a  case  of  flat-foot  with  deaccnt  of  the  arch  and  $tiffncss  in  the  de- 
formed  position.  The  diagnosis  is  madc  on  the  fact  that  the  patient 
is  usuatly  ai)  adolesccnt  and  Lhat  the  condition  has  arìsen  rapidly  and 
not  as  a  consequence  of  previous  flat-foot.  and  is  confi.rmed  by  the 
Kurgeon  suddcnLy  twistin;;  the  foot  into  the  ìnverted  posJUon  while 
distracting  the  patient's  aitcntion  with  convcrsalion.  By  taking  the 
peroneì  muscles  uff  thcir  guard  in  this  way  prouf  is  gtven  lhat  their 
contraction  is  a  spasm  and  not  an  actual  adapUvc  shortcnìng. 

Treatment  must  be  thorough  and  depends  on  entirely  abotìsbing 
the  power  of  contracture  of  the  pcrunei  Cor  scvcral  weeks.  Unless 
this  is  very  completely  achicved,  the  condition  is  vcry  liablc  lo  rcctir. 
There  are  two  methods  of  »ttack  by  operatìon: 

1.  Resection  of  about  ^'4  in.  of  each  of  the  perone!  tcndons  is  the 
operatìon  we  bave  been  in  the  habil  of  doing  for  many  years.  The 
foot  must  then  be  very  forcibly  twistedinto  complete  inveraon  and 
rìxed  in  that  position  for  three  weeks.  The  tendone  always  retinite; 
the  troublc  a  that  mere  division  of  the  tendoas  is  not  cnough,  for  they 
rcunitc  too  soon  and  rccurrcncc  of  the  spasm  causca  reappcarance  of 
the  deformity. 

2.  Mr.  Maunfon  Dunn's  operation  abotishes  the  spa^m  by  paralyzing 
the  two  peronei  muscles.  The  procedure  is  to  cut  down  on  the  extcrnal 
popliteal  (peroiixus  cammuni.>i)  nerve  as  ti  winds  round  the  neck  of 
the  fibula,  and  trace  it  down  to  its  bifurcation  into  anterior  ttbial  (pero- 
nieus  prufundu»)  and  musculo-cutaneuus  <[}eruna:ussupcrlicialis}.  The 
lattcr  branch  is  then  crushcd  wìih  an  ordinary  pair  of  pressure  forceps. 
lliis  pruduces  paralysis  of  the  pcrunei  muscles  which  lasts  far  sìx  to 
eighl  weeks.  The  ana-sthesia  of  the  dorsum  of  the  (oot  has  never 
caused  any  trouble.  The  wound  is  sutured.  In  either  case  the  wcar- 
ing  of  a  boot  "crooked  "  on  the  in.sidc  to  maintain  inversion  is  dcsirablc 
for  some  wccks  after  the  patient  gets  up. 

Hallux  rìgldus  is  a  condition  murked  by  Umitation  of  dorsiflcxion 
of  the  grcat  toc  at  the  metatarso-phalangcal  joìnt,  hence  Davies- 
Colley  described  this  condition  as  halliu  flcxus.  The  onsct  of  this  con- 
dition h  insidious  and  is  associateli  with  some  degrec.  first,  of  arihrìtis 


6t6 


RBCIONAL    StTBGERY 


and.  latcr,  of  o»teoarthrìlIs  of  the  metal arso-phalangcal  joìnt.  TIm 
patient  complatas  of  shooting  pain  through  the  joint;  thh  is  tuo  oftcn 
diagnosed  as  either  "gout"  or  rheumatism.  In  the  former  condition 
the  whole  joìnt  is  tender,  bui  in  a  chararu-ristic  case  of  hallux  rigidus 
ÌL  will  he  (ound  that  tcnderncss  is  best  elicited  by  pressure  from  abovc, 
downward  and  ìnward  obliqudy  across  the  joint  and  not  vcrtically.^ 
At  first  dorsiflcxion  is  limitcd  and  later  the  toc  may  be  actuatly  flcxcd, 
which  of  Cùurs*  impedc-s  frcc  raovcmcnt  when  stcpping  off  onto  the 
other  foot.  The  condition  may  arise  from  an  injun,-  such  :is  "stub- 
bing"  the  loe,  bui  ìs  very  commonlj'  associated  wiih  weak  foot  andf 
evertcd  foot. 

llic  treatment  Ì3  first  of  ali  directed  tu  reatìng  the  joint  so  Lhal 
ihc  indammatory  proccsscs  may  subsidc.  Thas  can  bt:  donc  by  plftc- 
ing  a  bar  across  the  sole  immediately  behind  the  metatarsal  heads, 
that  pressure  falls  on  the  neck  of  the  mctatarsal.  not  on  the  head.  A' 
skitful  bootmaker  will  conceal  a  bar  in  the  sole.  ìf  desire<i,  otherwise 
football  bar  will  sufTice. 

When  thcre  are  ostcoarthritic  changes,  thib  treatment  i&  often 
not  sulHcicnt.  Il  is  possible  to  promise  a  complete  cure  by  operation. 
Ttiift  consists  in  excL>Ìon  of  the  head  of  the  metatarsa]  along  with  about 
^  in.  of  the  neck. 

One  is  often  tempie*!  to  remove  too  little  bone.    This  i»  a  mì.-itake.l 
for  il  may  Icad  lo  a  rccurrcncc  of  ihc  paìn  and  dc/ormity.    After  twnJ 
or  threc  wcek.s  the  patienl  may  walk  with  a  bar  on  the  sole  bcbind  tho 
metatarsal  hcads.     If  there  is  associated  llat-foot  the  hcel  should  also] 
be  crookcd  and  elongated.  as  already  descrihed. 

HsUiut  valgus  is  sometìmes  a  further  stage  of  hallux  riipdus,  andi 
sometimes  develops  without  any  of  the  characterìstic  fcaturcs  of  the 
lattcr  condition.  The  connection  between  pointed  boots  and  this 
dcformity  is  too  obvious  to  nced  more  tban  passing  mcnlion.  It  is 
also  clear  that  the  alniucted  position  of  the  great  toe  Ì5  a  contributory 
cause  of  the  flat-foot  whìch  practically  invariably  accompanìes  it. 
some  surgeoDS  advise  the  useof  a  "toe  post"  to  hold  ihe  great  toe 
in  an  adducled  poMilion.  Thi»  someliraes  succceds.  bui  very  oflen 
the  toc  post,  if  fixcd  in  an  cfFcctive  posilìon,  is  too  irrìlaling  to  be 
tolcrated. 

Treatment.— {i)  In  cascs  of  mild  deformity  troat  the  llat-foot,  set 
the  patient  to  daily  movement  of  the  locs.  and  oftcnasatìsf.ictorydc- 
gree  of  improvemeni  resuits  from  the  hibitual  useof  well-shapcd  boots 
and  the  graduai  rcsloratìon  of  function  of  the  joint.    At  night  the  pa- 
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tiMit  may  wear  a  splìnt  tìhapod  liko  a  slioe  horn  aloni^  the  ìnner  side  of 
the  foot.  (a)  In  severe  cascs,  in  whìch  the  extcnsor  and  Ùcxoz  haUucis 
muscles  hclp  to  maintain  the  deformity,  auch  measure&  are  ineilecdve. 
Furthcr,  in  thesc  severe  cascs  the  joìnt  surfaces  are  aitcrcd  in  shape, 
usteuarlhriLic  troubles  are-  oftcn  present,  and  in  additiun  the  well-known 
bursa  common!/  known  as  a  bunion. 

In  these  cases  the  same  operation  us  has  been  advised  for  hallux 
rigidus  wiU  be  found  elTective.  A  flap  oi  (al  or  coimectivc  tiasue  should 
bc  turncd  in  over  the  cut  end  of  the  tnctatarsal  to  hclp  in  the  formatìon 
of  a  new  johit.  Mayo  advise»  the  use  vi  the  butiìon  for  this  purpose  and 
makcs  a  flap  incisìon  with  the  bane  posterior;  othcrwisc  a  simplc  straigbt 
incision  in  the  inner  aspect  of  the  ji>int  suflìces. 

Our  experience  is  llial  free  removaJ  of  the  whole  head  and  pari  of  the 
ncck  of  tbc  metatarsal  givcs  rauch  more  satisfaclory  resuits  Ifaan  an 
attempi  to  rettore  the  line  uf  the  joint  by  a  cuneiform  rcsertion  of  the 
acck,  tbough  thcreisan  air  of  rcfincmcnt  jibnut  the  lattcr  opcratìon 
which  is  very  temptìng.  Thv  patìent  can  walk  quite  comfortably  a 
fortnÌKht  after  Uie  operaliun  if  he  has  a  bar  on  the^oleof  the  bool.  behind 
the  joint  to  divcrt  pressure. 

llammer-loc  U5ually  afiects  the  second  loe,  which  is  dorstflexed  at  the 
metatarso-phalangeal  Joint,  and  fiexed  at  the  first  intcrphalangca.1 
j<Mnt.  There  is  frcquealty  a  corn  on  the  tip  of  the  tee,  another  under 
the  head  of  the  metalarsa!,  which  ìs  forccd  down  out  ai  the  transverse 
arch,  and  a  corn  or  bursa  on  the  knuckle,  which  project^  on  the  dorsum. 
Hammcr-tue  may  be  cunKenital  ami  is  often  hcreditary,  but  is  uìiuaUy 
due  to  tight  boots.  Uisfrequentlyassociatcd  with  halluA  valgus.as  the 
abducted  grcat  toe  crowds  the  second  toe  out  of  posjtiou. 

Treatment,  i.  Mahantcal. — Propcr  boots  should  bc  worn  and  any 
teDdencytohalluxvalgusshouldbetreated.  Thehamnier-tocìsstruight- 
ened  out  and  fixed  in  a  Uyht  metal  splint  to  kuep  it  straighl.  This  can 
be  worn  inside  the  boot. 

3.  Operative.— In  most  cases,  huwever,  it  is  quicker  and  aimpler  to 
removc  the  drst  interphalangeal  joint,  and  tbc  boncs  must  be  ankyloscd, 
otberwise  Ihecondition  rtrcurs.  An  appropriate  splint  is  tben  appJied. 
This  operation  is  prcferable  to  amputation.  for  hallux  valgus  is  apt  to 
foltow  the  lattcr  operation.  In  excising  the  joint  we  make  an  ovai 
trausvense  inciaion  over  the  prominent  kuuckle,  enlirely  lemovìng  the 
corn  or  bursa  il  prcscnt,  and  thcn  nip  out  the  prominent  angle  of  the 
Interphalangeal  joint  with  punch  forceps.  This  procedure  gives  a  more 
satisfactory  rcsult  than  a  formai  excision  of  the  joìnt.     When  this  skin 
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wnund  U  sUtchcd  up,  the  sk in  on  the  dorsum  of  the  toe  U  shortcned  andj 
hflpA  In  kecp  ihv  toc  straight. 

Morton's  MetatarsalgU.-  In  evcr>'  case  of  ilai-foat  both  the 
veTinc  ami  Iniigiimlinal  archi-»  ;iuffcr  siraìn,  bui  nnt  neccìusarily  ini 
i.-(|Ui)l  dcgrce.  1'hc  conditìon  knoM'n  a^  mctatarsalgia  wa»  first  dc-J 
■crtbefl  by  Mortcm  in  1S76,  as  occurrìng  in  the  fourth  metatars 
phalangcal  jointwìthradiatingpaminto  the  tocand  up  thelc-g.  Origin- 
ttlly  tlic  tumliUon  was  ascribed  to  the  wearing  of  tight  boots  and  the 
LomprcnKÌan  of  ntn'cs  bctwcen  the  heads  of  mctalansals.  Later 
InvnLJxatJiinii  liuvc  showa  that  it  is  wcokcning  of  the  transverse  arch  of 
the  fool  whìch  Ì5  the  prìmary  fault,  bui  the  wi-aring  of  tight  buots  is  a 
fnclor  in  the  ca*tc  for  this,  by  provcnting  frcc  play  of  the  muscles,  pro- 
(lucoA  weak  and  fiat  foot.  Also  n-hen  the  forepart  of  the  foot  is  pushed 
Iflt»  u  tfitht  boot.  the  toes  and  melatarsals  must  be  crushvd  together. 
Il  the  tranitvente  arch  is  brokcn.  onc  mctatarsal  head,  commoDly  tht 
fourlh,  in  drivvn  down  toward  the  sole;  M>metimes  it  is  the  third.  and 
nirely  ihe  «cond  toe  whìch  is  aiTcctcd, 

The  (alty  pad  oq  the  ball  of  the  foot  atrophie^  and  a  callosìty  may 
formtiniter  theollendingmetatarsal  head.  The  realcauseof  thepain  is 
nlplilHK  Ihc  nerve  under  the  depressed  bone  and  not  between  the  heads 
iti  (he  lìonc»  US  descrìbcd  by  Mitrton. 

Thr  ['(iiidltioii  may  occur  spasmodically,  the  patient  sufferìnf;  severe 
tllibbliiK  p»Ìn  ihrough  the  metatarsal  jotnt.  Thìs  may  occur  in  the 
ftlToet  withnul  any  warning.  The  manipulattons  employed  by  pattents 
Uì  Kfit  relii'f  are  instructivc.  With  all.thefìrstgreat  desìreisto  get  the 
bout  ofT;  then  some  grasp  the  foot  fìrmly  and  replace  Lhc  transverse  arch 
fu  pruprr  ponition,  others  rub  the  foot  and  move  the  toes  freely,  ap- 
po rcntly  with  a  ftimilar  objcct. 

(tne  of  thi-  writers  hiniself  had  a  similar  condition  ii  month»  ago, 
whit  h  I  anif  on  suddenly  in  the  Street,  and  recurrcd  daily  after  walking 
àhiiUl  nquiirterufamile.  On  the  second  day  hesuspectp<l  thecondition 
and  OD  the  Ihinl  day  fitted  a  bar  in  the  sole  of  bis  boot  with  imniedìate 
nnd  |M-rniunrnl  rclicf,  and  the  condition  ha:^  not  rccurred. 

In  oihctcaKCH  (he  paia  bccomcs  more  pcrmancnt.  atrophìc  changes 
(iikr  pltiiT  in  the  toe,  the  nail  mayatrophy.  In  some  cases  thcre  \»  coik- 
•liIrrAble  irdema  of  the  foot  during  an  attack. 

In  nome  Kvexc  easeit  the  patient  is  entìrely  crippled  and  rannot  bear 
(Il  [nil  the  riKit  un  the  ground.  Patient^  may  even  suITcr  so  much  that 
Ihvy  aak  fnr  amputatiun  uf  (he  foot.  The  charactcristic  feature  in  ali  is 
llir  »ru(e  tcnderncss  of  one  or  more  melata rso-phalangeal  joints. 
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'  Somctimcs  Iwo  or  (hrcc  joints  are  tender "but  one  will  l>c  found  to  bc 
^ZQore  acuUly  tcnclL-r  Ihun  the  olhcrs. 

The  fact  that  some  paticn'ts  grìp  tlte  foot  near  the  i>ases  of  the 
nietatarsals  to  gel  reìiel  indicateg  one  point  o[  treatment,  namely.  lo 
bìnd  the  foot  with  a  strip  of  Ktickinf:  plastcr  at  this  point.  after  sceing 
that  Ihe  olTending  head  ìs  back  in  its  proper  place  In  the  arch. 

A  bar  in  the  sole  behind  the  metiitarìM]<phalangeal  juints  relieves 

[the  tender  joint  ol  ali  unduc  pressure,  and  in  milder  cases  is  curative. 

In  ca»cs  of  long  duration  and  in  those  in  n-hich  there  are  trophic  changes 

in  the  skin  and  nail  of  the  toc,  thcsc  mcasures  are  not  efficient.    In 

such  cases  remova!  of  the  head  of  the  metatarsal  ihrough  a  small 

indsion  on  the  dorsum  of  the  foot  gìvei  complete  relicf  in  every  case. 

■  Afttr  two  wceks  of  rcst  in  ordcr  to  allow  the  opcralion  wound  to  hcal 

1^ completely,  the  patient  may  walk  with  a  bar  l>ehind  the  mctatarsals  and 

'n  low  hcfl.     This  condition  ìs  more  common  among  womcn  ihan  men; 

'  this  is  what  might  bc  expected  from  the  fashion  of  high  hcels  and  pointcd 

toed  shoes,  whìch  throw  a  very  heavy  strain  on  the  transverse  arch  of 

the  foot. 
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Defonnities  Due  to  Spinai  Paralysìs  of  Infants  (PoUomyelitis 
AnUriof  Afula].--'\h\^  attitiide  of  mind  of  physicians  and  surgeons 
toward  infantile  paralysis  and  its  consequences  has  in  the  past  been 
most  unduly  pcssìmìstic.  The  general  \\cyt  of  ncurologists  is  that  in  a 
iarge  numher  of  rases.  fortunately,  a  great  measure  of  .spontaneous 
recovery  takcs  place  in  the  first  few  wccks  of  recovery  from  the  acute 
attack;  that  in  the  followìng  six  or  eight  months  some  furlher  recovery 
may  be  looked  for  under  treatment  with  massage  and  electric  stimula- 
tion;  but  after  this  little  more  can  be  donc  and  the  patient  must  rcst 
contcnt  that  no  further  recovery  of  muscle  power  i&  to  bc  expccted. 

With  the  lattcrpurtof  this  view  the  OTlhopedic  surgeon  mustentircly 

disagrcc.     It  ìs  fortunately  true  that  a  Urge  measure  of  spontancous 

recovery  takes  place  in  most  cases,  and  thal  in  the  first  few  months 

further  rapid  recovery  may  lake  place,  but  it  is  by  no  means  true  that 

urther  rccovcr>'  is  not  to  be  expected.  nor  is  it  true  that  the  case  will 

lOt  gel  worse,  for  it  is  after  Ihesc  stagcs  that,  owng  to  erroneou*  devìa- 

ions  of  body  weight  and   to  unopposed   muscular  action,   the  worst 

iCchanical  deformitics  occur. 

To  appreciate  the  facturs  which  take  part  in  the  production  of  a 
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paral)-tic  dcformity,  wc  mu:3t  considcr  the  wfaolc  mcchanìcal  and  pby»' 
logicai  prohlem  and  not  merely  one  isolated  part-  We  bave,  thetc^i 
fore,  to  think  (i)  of  the  spinai  ncrvc  and  the  effcct  of  the  bactcrìa  ao^H 
theìr  toxins  which  cause  the  disease,  (2)  of  the  secondar^'  effects  on  th^ 
muscics  supplied  by  the  diseased  nerve  cells,  (3)  of  the  consequcnt 
abcrrations  of  the  difFcrcnt  impulse?  from  musdes  and  dùturbanccs  of 
tJie  nerve  muscle  reflex  cycle,  (4)  of  the  resulting  dìsttirbances  of  ih* 
balancc  of  musculur  power  in  the  Umb.  (5)  Uaviog  wortcd  ali  thesc 
out  we  are  left  with  id!  the  ordinary  mechanical  causes  of  deviation  of 
body  weight,  shortening  of  some  struclures  and  lengthening  of  others 
which  wc  bave  alrcady  found  operative  in  the  production  of  dcformitics 
uot  due  lo  paralysis.  ^J 

In  short,  the  orthopedic  surgeon  looks  on  u  purulytìcde  forroity  a^^ 
in  every  way  simìlar  to  the  othcr  dcformitics  he  ììì  called  on  to  treat,  nith 
the  sing!e  additional  factor  of  an  impaired  or  damagcd  ner\'e  supply.  for 
wbich  due  alltiwantc  must  bc  m;uk',  1)ut  which  must  In:  accepled  nierety 
aa  an  annoylng  incidcnt  and  must  bc  chccrfully  mct.  The  neurologìst 
from  bis  dilTeicnt  menta!  «taudpoial  has  in  tbe  pa^t  been  tco  apt  to  look 
on  the  damale  of  a  nerve  celi  as  a  grand  calamity  for  which  there  is  ni^^ 
redresii.  and  from  which  there  h  no  means  of  escape.  ^^ 

Commencìn^  at  the  begiiiaing,  thcrcfore,  wc  lind  thal  in  acute 
potiamyclilis  the  motor  ctUs  in  the  anlcrior  horn  of  the  gray  matter  of 
the  spinai  cord  are  impaired  by  tJic  activìtìes  of  the  organism  pruducìuj; 
the  discasc  or  by  the  poìsonous  qualities  of  ìts  toxins.  In  some  casca  the 
destruction  of  the  motor  cetls  is  total  and  we  bave  then  to  face  tbe  fact 
that  ccrtain  muscics  or  groups  of  musdcs  are  totally  paralyzcd,  and 
deal  nith  the  mechanical  problem  thus  presented.  In  many  cascs 
clinical  experience  shows  that  recovery  from  the  motor  paralysis 
complctcevcnin  fascs  in  which  for  a  few  daysimmediatcly  after  the  acu 
onset  tbere  b.is  becn  total  loss  of  power  in  one  or  more  limbs.  Betwe«a' 
tbesc  two  cxtreracs  evcrj'  gradation  is  found,  and  it  is  in  thcsc  inter- 
mediate cases  thal  the  widcst  field  is  to  be  found  for  the  exercise  of 
patience  and  ingcouily  by  theorthopedic  surgeon. 

The  imiMjrlant  fact  which  musi  receive  recognìtion  is  that  a  musde 
tltat  is  "paralyzcd"  so  far  as  perforaùng  its  function  is  conccrncd, 
be  put  cotirely  oul  of  use  *Ìmply  by  ovcrstrctching,  even  ihough  there 
Ì5  no  lesion  of  iut  nerve  of  supply  or  nerve  celi.     01  ibis  an  illustrati 
example  can  be  most  ea^ly  found  in  dropped  wrist.    We  bave  sccn  cas. 
ol  "drunkard's  palsy  "  in  which  there  could  bave  becn  no  pressure  on  the 
musculo-spiral  nerve,  the  "  paralysis"  bdng  cntirely  due  to  the  patien 
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slcqjìng  with  hìs  haml  under  him  twistcd  into  full  flotion.  the  cITcct 
bdng  to  disable  the  extensor^  of  the  wrì&t  by  o  vera  tre  tcbÌDg.  The  same 
cffccl  has  bccn  produccd  cxpcriraentally  by  bandaging  a  wTÌst  for  12  or 
24  hours  in  exlreme  flexìoii.  One  of  the  writers  some  yeirs  ago  was 
consulted  about  acaseof  "paraIysis"of  theeKtensors  of  the  wrist,  with 
the  following  history.  The  palìent  acddentally  dividetl  the  flexor 
tcndoiw  of  the  wriat;  bis  doctor  caretuUy  suturcd  ali  the  tendona  and 
baadagcd  the  band  and  wrist  in  flcxiun  tu  makc  surc  of  good  union. 
When  the  wound  was  hcalpd  bnth  wcrc  surpriscd  to  find  the  patìent 
incapable  of  attive  cxtension  of  the  fingere  or  wrist.  The  treatment  was 
^sfmply  to  put  the  band  and  wrLst  on  a  split  in  dorsiflcxìon  till  the 
ovcrstretcbed  muscles  had  taken  in  thejr  slack,  or  to  put  it  ìn  tcchnìcal 
language,  had  undergonc  adaptive  shortcnìng.  When  thts  shortening 
occurs  contraetele  power  retums  ^pontancoualy. 

In  dvaling  with  congcnital  club-foot  \ve  bave  already  poìnted  out 

that  cure  is  not  complete  till  the  ovcr-strctchcd  muscles  bave  rccovercd 

power.    The  dottrine  that  an  over-stretched  muscle  ts  functionally  in- 

'  effident  or  even  "paralyzed"  seems  to  us  to  be  an  esaentiai  fact  in  the 

'  crecd  of  the  orthopcdic  surgeon  and  onc  not  yct  gencraUy  actcd  on. 

The  ne.xl  slep  is  to  consìder  wbal  happens  in  dropped  wrist  due  to 
ipressurc  on  the  musculo-spiral  ncrve,  the  "druokard's  palsy"  of  Ifae 
textbook.  In  this  case  efferent  motor  impulses  are  blocked  by  pressure 
fon  tbe  ner\'e,  and  the  extensvors  of  the  urist  consequently  are  in  a  state 
|of  flaccid  paralysis.  The  flcjcors  remain  unimpaircd,  and  the  unitcd 
[action  of  gravity  and  the  llexor  muscles  keep  tbe  exteoaors  in  the  over- 
tstretcbcd  pcsition. 

These  muscles  then  lese  their  function  and.  unless  the  band  and  wrist 

lare  put  in  the  dorsiflexed  position,  will  remain  powerless  after  the  con- 

'  dition  of  nerve  block  has  passed  ofT.    These  patients  iisually  are  alarraed 

by  tbe  suddcn  palsy  and  seek  advice  before  these  changcs  bave  timc  to 

advLnce  far,  and  the  ncrvc  block  is  usually  only  transitory. 

The  next  stage  is  reprcsented  by  the  dropped  wrist  of  lead  polsoning; 
'bere  the  Icsion  sometimcs  affects  the  ncr\'e  Irunks,  but  often  affccts 
the  nerve  cells.    The  aclive  agent  is  a  metallic  iHiison  which  puts  the 
I      nerve  celi  out  of  action  for  a  tiroc,  which  may  bc  considcrablc;  during 
this  perìod  ihe  muscle  is  deprivc<l  of  iLs  motor  stìmuli,  becomca  over- 
stretched,  the  normal  reflex  cycleis  cut.and  so  it  is  for  the  timc  deprived 
^^of  "trophic"  influencc*.     When  the  eftect  of  the  lead  poisoning  passes 
^bfT  from  the  nerve  celi  the  muscle  rcmains  at  fault,  for  it  is  not  in  proper 
^Bone  to  respond  to  such  feeble  impulse»  as  the  recoverìng  nerve  celi 
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first  sends  down  to  Ìl  ;  thcrc  bdng  no  muiurle  r<»pons«,  tliere  are  no  affé 
ent  impulscs  from  Ihe  muscle.  The  nerve  musei*  cyclc  U  stili  out 
order,  but  it  is  no  longer  ihe  nerve  celi  which  is  at  fault;  the  c>'cle  U 
cut  at  the  musclc.  Some  ycars  ago  onc  of  Ufi  had  an  interestìn};  ca^ 
proving  the  trulli  of  this  statement.  The  patienl.  a  paintcr  aged  55. 
carne  to  the  out-patient  dcpartmcnt  suffcrìng  from  some  minor  injury. 
It  was  Doticed  that  he  had  a  doublé  dropped-wrist,  and  could  not  cvcn 
button  his  coat,  though  he  could  move  the  fingcrs  a  little.  Thìà  con- 
dition  had  lasted  five  years.  During  the  originai  acute  stage  of  lead 
poLsoning  he  had  been  treated  in  one  of  the  targe  London  hospital^, 
and  aftcrward  attcndcd  for  a  ycar  (or  massagc  and  clcctric  treatment, 
apparently  withuut  much  benefit.  On  inquìry  ìt  wau  found  that  hi- 
nevvr  had  his  hands  put  on  a  spltnt  in  dorsiflcxion.  He  was  pcr^uaded 
to  try  the  effect  of  a  cock-up  splìnt  on  one  band — the  worse  of  the  two. 
After  a  few  wceks  he  had  recovered  so  much  power  that  a  former  em- 
ploycr  gavc  hìm  work.  He  itskcd  permission  to  takc  the  splint  away 
witb  him  so  that  he  mìght  treat  the  other  hand  in  the  samc  way,  as  his 
work  would  takc  him  to  anothcr  town. 

The  moral  of  this  case  ìs  that  ali  the  massage  and  electrical  treat- 
ment was  thrown  away,  because  the  extensors  of  the  wrist  wcrc  hope- 
lessiy  ovcr-slretched  and  werc  inaposiLlon  uf  such  mechanical  disad- 
vantage  that  thcy  could  not  respond  to  any  stimulus.  If  ihey  had  bccn 
plated  in  rctaxation  in  the  tirst  instante,  the)'  would  havc  undcrgonc 
adaptive  shortening  and  rapidly  havc  recovered  theìr  functton;  elcc- 
tricily  and  massage  would  have  hastencd  thìs  process.  but  if  the  ner\'e 
celi  is  not  dead,  spontaneous  recovery  is  sure  when  the  muscle  is  givcn 
an  opportunityof  shortening,  but  notwhileit  isover-alretched  and  iherc- 
fore  mechanically  ineffectivc.  From  the  nerve  celi  whìch  ìs  tcmporarìly 
poisoned  by  lead  to  that  which  is  tcmporarìly  poisoneil  by  bacterial 
toxins  is  not  a  greal  step.  The  difierenct-  really  lies  in  the  csscntial 
vinilcnce  of  the  poison  and  in  the  lime  it  takes  for  the  nerve  celi  lo 
recover,  if  it  is  not  tolally  destroyed  by  the  poison  in  the  first  instance. 
The  orthopedic  surgeon  seUiom  sees  Ciises  of  pohomyelitìs  during 
the  acute  stage;  this  propcrly  falls  in  tlie  domain  o(  the  phyaJcian  ami 
the  neurologist.  Our  pleu  is  that  as  «>on  as  immediate  dangcr  to  Lìfc  i^ 
past,  the  physician  shouid  pay  more  attentìon  to  orthopinlic  con^den.- 
tìons,  for,  as  will  he  shown  below,  much  of  the  resulting  paralysis  ij 
due  to  over-stretclUDgof  muscles  by  gravity;  for  vxample,  many  cs 
of  paralytìc  talipes  etjuinus  are  due  to  ovcr-stietching  of  the  exteasor 
:Of  the  toes  and  flexors  oE  the  anklc  by  pressure  of  bedclotbes,  and  nad 
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3ue  to  complete  paralysis  of  raotor  cells  supplying  the  aiiterior  Ubìal 
nervc. 

The  orthopedic  surgeon,  thereforc,  rcgards  the  wholc  ncrve  muscle 
apparatus  as  onc  piece  of  macbinery,  whose  working  may  be  pul  cut 
of  gear  by  dcfcct  in  any  onc  pari,  cithor  the  spinai  ncr\'e  celi,  the  nerve 
trunk  or  the  muscle;  then  there  is  the  afferent  path  from  muscle  to 
spinai  cord,  direct  ìmpairment  of  which  does  not  concera  us  in  the  pres- 
cnt  dÌ3cu3sion.  The  pari  of  this  cydc  commonly  ncglcctcd  by  the 
neurologist  Is  the  state  of  the  muscle.  Further,  clinlcal  e:cpertence  has 
provcd  that  the  ordinary  ctinical  dcctrìcal  tcsts  are  not  sufhcicntly 
exact  to  determine  whether  the  \oa&  of  function  of  the  muscle  is  due  tu 
true  paralysis  from  destruction  of  the  nerve  celi  or  to  psicudo-paralysis 
of  the  muscle  itscU. 

A  sltght  digresàion  is  permia^ble  hcre  to  refer  to  the  qucatlon  of 
degeneration  of  tissuvs  from  disusc.  In  ali  inslanccs  in  which  wc  can 
get  direct  evidence  of  the  changes  there  seems  to  be  a  physiolugical 
law  that  a  dìsused  Ussue  undergocs  disusc  atrophy.  Thus  if  a  limb  be 
long  fixed  in  a  plaster  splint,  the  bone  loscs  some  of  its  lime  salls,  throws 
lesa  shadow  in  an  X-ray.  and  the  radiogram  itself  shows  characteriàtic 
changcb  of  dt-suctudc.  Muscle  lìbcrs  wastc  ami  bccomc  replaccd  to  a 
large  extent  hy  lower  forms  of  connective  Ussue,  which  in  or  looks 
like  fibrous  tissuc.  Wilh  training,  the  muscle  fibcrs  luft  can  agaìn 
recover  and  undergo  hypertrophy,  just  as  the  normal  muacles  of  a 
blacksinith's  arni  undergo  hypertrophy  from  Constant  use. 

We  know  from  experiment  that  i(  the  musdes  of  the  thcnar  emi- 
ncncc  of  a  monkcy's  thumb  are  removed.  the  corresponding  motor  cclls 
undergo  changes  known  as  chromalolysis.  which  can  be  seen  under  the 
microscope.  Of  changes  of  disusc  in  ncrve  hbcrs  wc  havc  no  direct 
evìdence,  but  we  do  know  that  the  processe^  of  degeneration  and  re- 
generation  in  dividevi  nerve  fibens  are  assuciated  wilh  peculiar  changes 
in  the  ncurilerama  cclls,  and  that  the  wholc  proccss  is  much  more 
elaborate  tban  it  was  thought  to  be.  It  is  possible,  therefore,  that 
cvcn  the  ncr\-c  fibcrs  may  deteriorate  from  disusc  and  not  pcrform 
their  function  with  normal  efficiency. 

It  follown  that  we  are  not  justified  in  coniiidering  Ihe  state  of  the 
spinai  nervc  ce!!  as  the  only  factor  of  moment,  or  indccd  as  the  most 
importani  faclur  in  those  casca  of  infantile  paralysis  which  aubsequently 
consult  the  orthopedic  surgeun. 

The  unalysts  of  the  case  iihould  be  made  on  the  fallowing  lìncs: 

t.  The  dcformity  which  is  seen  ìs  due  to  faulty  lincs  of  carriagc^of 
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body  wMglit,  perhaps  in  the  lìrsl  inatancc  to  pressure  of  bcdclothcs. 
It  is  maiotained  by  shortening  of  muscles  and  ligaments  on  the  one 
band  and  over-stretching  and  weakcnìng  of  muscles  and  Ugaments  on 
the  other.  In  short,  thcre  are  present  ali  the  eicmcntsof  dcformity 
which  bave  already  been  dUcussed.  for  cxamplc  in  conge-nital  ctub-foot. 
In  addition  to  thcsc  thcrc  is  a  complicating  factor,  aamely,  unccrtainty  ] 
whether  the  motor  cells  of  the  over^stretchcd  and  apparently  paralyied' 
tnuscle  are  capable  of  performing  thdr  function. 

2.  The  state  of  the  motor  cella  cannot  be  definitely  detcrmìned 
wbilc  the  muscles  Ihey  supply  are  over-sirctchcd.  It  is,  thcrefore,  first 
of  ali  ncccssary  to  correct  ali  exìsting  deformìty.  place  the  lìmb  in  tbc 
fuUy  corrected  or  in  the  ovcr-corrccted  posilion  to  allow  strvtched  mus- 
cles to  <thorten. 

3.  Recovery  ot  the  apparalus  of  the  ner\'e  muscle  cyde  lakes  time. 
For  example.  a  youth  of  18  ycars  of  age  suffering  from  droppcd  wrist, 
who  was  paralyzcd  in  infancy,  bad  bis  band  and  «rist  kept  continuuusly 
in  liie  positioQ  of  dorsiflcxìon  for  15  months  beforc  the  first  Aickcr  of 
movement  could  be  detected  in  his  extensor  muscles.  From  Ibis  be- 
ginning  his  muscles  were  carefully  trained  and  a  useful  hand  rcsulied. 
Ioanothcrtnstructivecaseit  wasonly  after iwo ycars'  continuous  flenon 
of  the  elbow  tbat  the  first  flicker  of  voluntary  movement  could  be  seen 
ÌD  the  biceps  musdc.  Wc  bave  sccn  scvcral  cases  in  wbicb  arthrodesis 
of  the  knee-joint  bas  been  too  bastily  performed,  becau»c  subsequen tly 
owing  to  the  continuous  resi  the  quadrìceps  cxtensor  recovered  jts  i 
contractile  power,  bui  by  that  lime  the  joint  was  stiff  forever,  and  the 
case  was  bopelessly  spoiied  so  far  as  getting  functional  use  of  the  knee- 
jojnt  was  concemcd. 

The  lesson  to  be  learned  from  such  cas«s  is  that  the  surgeon  should 
be  in  no  baste  to  pcrform  any  opcration  of  an  irrcvocublc  nature,  but 
after  putting  the  limb  in  the  be*t  position  fot  recovcr)',  should  wail 
patìenily  for  rcsuits  befure  going  farther.  In  the  caseof  the  tower  limb, 
it  is  always  possible  to  fit  the  child  with  some  appltancc  in  which  he  caa 
walk  after  the  dcformity  has  been  corrected. 

4.  Tranaplantation  of  tcadons  is  tbc  ncxt  procedure  to  be  cob- 
Gxperiencc  ba&  proved  tbat  it  is  best  oot  to  perform  any 

endon  transplantations  in  very  young  children,  but  to  watt  till  every 
possìble  recovery  o(  (unction  bas  been  obtained  by  correclive  posture, 
by  massage,  and  by  caref  ul  muscle  drìll.    We  shall  deal  bdow  wi'th  the  • 
forms  of  tendon  transplantation  wbicb  bave  bccn  found  most  useful. 
Certain  general  rules  may  be  Iwd  down  now.    It  is  no  use  traosplant 
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a  rausde  imless  it  Ì5  a  strong  one.  A  muscle  sliould  Dcver  bc  trans- 
plantcd  with  the  idea  that  ìt  will  corrcct  dcforraity;  this  will  only  Icad 
to  faJiure,  (or  the  muscle  is  almost  suretobccomc  evcr-stretchcd.  Ali 
deformily  should  first  be  corrected,  aod  tendon  transplantation  may 
t  hcn  bc  uscd  to  cqualizc  the  balancc  bctwufn  opposinggroups  of  musdcs. 
Xo  transplantation  should  be  performcd  witbout  conaìdering  first 
wfaetber  the  mu&clc  can  be  sparcd  front  its  originai  positioa. 

5.  Artbrodeaia  ìs  an  operation  to  produce  ankylosis  of  a  joìnL 
This  ankylosis  may  be  either  bony  or  fibrous.  It  isoften  useful.  espe- 
cially  at  the  ankle  and  tarsuK  and  someiimes  at  the  sboulder,  but  is 
rarcly  useful  iti  any  othcr  pari  of  the  body.  It  should  nevcr  bc  per- 
formcd in  buste  in  a  child,  bui  should  be  reserved  iis  a  tast  resort  after 
it  is  quitc  dcar  that  recovery  of  musclc  power,  fortificd  pcrbaps  by  a 
judicious  transplantation  ol  muscle,  will  not  furni&h  a  useful  limb. 
Tbcsc  considcrations  apply  equally  to  chìldrcn.  adolcsccnts  and  aduits. 
In  children  there  is  the  further  consideration  that  an  injudicious  early 
operation  in  bone  may  interfere  with  subscquent  growth  and  so  givc 
rise  to  <jifiicult  and  ìntractablc  bony  dcformitics. 

After  these  prelìminary  remarks  on  principles  of  treatment,  we  pass 
to  considcr  the  tcchniquc  and  dctail  of  the  various  mcasures  in  ordcr. 
Treatment  of  the  Case  at  the  Onset. — Spinai  paraly^»  «f  infants 
may  (oUow  any  of  the  acute  fevers,  scarlet  fever.  nieasles.  diphtheria, 
hut  in  its  acvcrcr  forms  it  usually  dcpcnds  on  a  distinct  ìnfection  or 
group  of  infectìons  whose  bacteriology  and  etiology  are  stili  under  in- 
vestigation.  Thcre  seems  to  be  evidence  that  acute  anterior  polio- 
myèlitis  may  be  transmittcd  hy  contact  front  paticnt  to  patient.  that 
it  can  be  carried  by  monkeys,  and  most  recently  ìt  has  been  suggested 
that  it  ts  a  ìly-borne  disease.  These,  however,  are  not  subjects  for 
discussion  in  this  place.  The  acute  onset  is  oftcn  marked  by  high 
fever,  convulsions,  delirium,  headache,  pam  in  the  back  and  limbs  and 
grcat  hyperEcsthcsia,  so  that  the  paticnt  cannot  endurc  bcing  touched. 
-In  other  caaes  the  onset  takes  the  form  of  an  obscure  fever  and  the 
practilioner  makes  a  temporary  diagnosis  of  influenza  or  perhaps  rheu- 
matìc  fever.  After  a  few  hcurs  paralysis  appcars,  aficcting  pari  or  ali 
oE  the  body.  At  thià  stage  the  spinai  column  should  be  kept  faed 
by  putting  the  paticnt  od  a  Thomas'  framc  or  othcr  suitable  splint  to 
nurumi/,e  the  irritation  of  the  spinai  cord. 

As  soon  as  the  diagnosis  of  paralysis  is  made.  ihc  orthopcdic  prob- 
:  lem  must  befaced.  and  iissoonasitappears  that  the  acute  diseaseis  noi 
[to  be  ìmmcdìately  fatai  the  practilioner  knows  thal  more  or  less  spon- 
40 
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taneous  recovery  ìs  to  bc  cxpected.  and  it  is  his  duty  to  takc  immediata 
orthopcdic  mcasures  la  ensure  that  the  recovery  of  inu&cle  (lower  shall 
be  as  complete  as  possìble,  and  that  there  shall  be  no  residuai  paralysis 
due  to  over-strctching  and  mcchanìcal  disadvanU^.  The  dccubiUi.s 
of  the  child  must  be  studicd,  for  in  this  way  a  cine  to  the  cause  of  the 
common  {omts  of  residuai  paralysìà  may  bc  found.  Though  Ibis 
article  docs  not  treat  of  deformities  of  the  upper  limb.  some  refcrcnce 
must  be  made  to  it.  Wben  a  paralyzed  child  is  lyìng  helple&s  and 
flacdd  in  bcd  the  mothcr  or  nurse  usually  liiyn  the  upper  limbs  in  onc 
of  two  positions:  (i)  with  the  arms  straight  down  by  the  child's  sides; 
this  posìtion  continnously  slretchcs  the  biceps  and  brachialis  a»tìcu^. 
but  the  wrist,  bcing  in  mid-position  bctwcen  flcjcion  and  darsiilcxìon. 
cacapcs  distortion,  hence  the  frequency  with  which  we  see  flail  elbowof 
the  pseudo-paralytic  tyjM:  with  a  fairly  useful  band  and  Tingers.  (3) 
The  clbows  are  Scxcd  and  the  hands  crosscd  on  the  chcst,  usually  with 
the  wrisLs  (1e:(cd,  re^iulting  in  contracture  of  the  biceps  and  brachialia 
anticus,  and  a  band  disablcd  by  a  pscudo-paralytic  droppcd  «TÌst, 

In  both,  the  dcUoid  muscic  is  liablc  to  be  over-stretched.  Having 
chosen  the  posìtion  in  which  shc  is  to  nurse  the  child,  the  mother 
Li  very  apt  to  keep  always  to  one  position.  Thìs  must  be  carefully 
avoidcd.  Care  must  be  taken  that  no  joint  in  the  upper  Umb  b  left 
always  or  too  long  in  onc  cxcrcmc  position.  At  the  elbow  flcxiun  ts  cs- 
scntial.  for  whcn  the  chìM  gcls  up  again  gravìty  will  help  to  correct  any 
deformity. 

In  the  lower  limb  the  position  usually  adopted  k  slìght  flexion  and 
adduction  of  the  hip.  hencc  the  fruquency  of  some  flexion  deformity, 
and  of  remaining  eflective  power  in  the  adductor  musclcs. 

At  the  knccs  flcxion  with  contracture  of  the  hamstrings  is  common 
in  case»  where  the  true  paralysJs  is  not  complete. 

In  the  foot  and  anklf  the  pre*.surc  of  the  beddothes  ift  largely  re- 
sponsible  for  poinied  focil  ut  equinus  deformity  with  over-slretching  of 
the  anterior  group  of  muscles.  Xesidual  paralysis  i»f  tlie  invertors  or« 
evcrtors  o(  the  fuol  depends  first  on  the  posilion  into  which  the  bcd- 
clolhes  are  allowed  to  pre$s  the  foot,  and  secund  on  erruneous  weìght- 
hearing  whun  the  child  gct£  up. 

The  writers  t\o  noi  wifih  to  suggcst  thal  the  toxins  of  the  dis^ase  may 
not  freakishly  attatk  certain  areas  of  the  spinai  cord  more  severely 
than  othcTs.  but  they  do  wish  to  emphasize  the  fact  that  dinical  cx- 
perìence  and  the  results  of  appropriate  treatment  havc  shown  that 
niany  of  the  common  lypes  of  paralysis  of  definite  group»  un-  not  a  truc 
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oerve  celi  paralysis.  bui  a  residuai  paralysU  due  la  over-stretthiny. 
The  child  should,  thcrcforc,  be  nurscd  on  a  hard  fiat  matlrcss  or  bcUur 
stili  in  a  doublé  Thomas'  frame  io  prevent  ftexion  and  Uteral  devìation 
of  the  spini-.  The  positions  of  the  arms  and  hands  should  bc  sludicd 
and  carefuUy  varied  from  lime  to  time. 

The  lower  litnb  should  be  placed  in  test  posìtions.  thigh  in  line  with 
the  body,  the  kncc  on  a  back  splint  with  a  comfortahlc  pad  bchind  the 
knee  lo  avoid  the  risk  of  going  to  the  othec  exlreme  and  producing  a 
gcDU  recurvatum.  The  tool  should  bc  put  in  some  soft  of  right-angied 
shoe  of  the  club-foot  fthoe  type,  and  the  whole  limb  should  be  rotated 
neithcr  lo  the  inner  nor  lo  the  outer  side.  As  soon  as  return  of  votun- 
lary  musde  twitches  inihcate  that  the  nerve  muscle  cyclc  is  beginiUng 
to  work,  the  power  of  cvery  inusclc  should  becarefully  cuUivated,  first 
by  encouraging  voluntury  twitching  and  sccond  by  massagc.  We  put 
thesc  two  in  this  order  for  reaitona  which  wìll  be  explaincd  below,  when 
wc  discuss  the  diflerence  betwccn  judicious  and  injudicious  massage. 
The  writers  bave  abandoniid  clcctrical  stìmuUtion  as  a  routine  treat- 
ment, becausc  the  evidence  Ihat  il  dld  much  real  good  was  very  sUght, 
and  becauw  il  can  oflen  bc  misused  and  is  thcn  only  a  trap  for  the 
unwary. 

A«  bas  becn  alrcady  stated  the  orthopedit  surgeon  is  seldom  con- 
!;ultcd  in  this.  carly  stage  of  the  disea<)e,  but  only  after  the  paralysis  has 
existed  for  some  months.  We  therefore  pass  to  a  detailed  con&ìdera- 
tion  of  the  condition-i  lie  may  bave  to  treat. 

In  the  lowcr  limb  the  dclormitics  are  no  longcr  thosc  primary  cirora 
due  to  fautty  decuhitìes  in  bed,  but  have  been  secoodarily  inuditìeil  by 
ciToncous  lincs  of  carriagc  of  body  winghl.  The  longcr  the  pcriod  that 
hos  elapsed  since  the  onset  the  more  time  has  thcre  been  for  fìrm  and 
stubborn  contractures  to  bave  formed  and  even  for  changes  of  shape 
to  have  occuircd  in  bone.  Thcsc,  howevcr,  prcscnt  no  special  difìi- 
cidties  dilTercnt  from  those  found  in  any  urdinary  case  of  neglecled 
congenital  club-foot. 

As  we  know  that  mere  deformity  can  always  be  correcled,  and  gen- 
erally  by  measures  that  are  noi  àeverc,  il  is  our  praclicc  first  to  form  a 
genera!  esumate  o(  the  muscular  condJlion  of  the  limb  in  the  following 
way: 

First  by  Inspection. —  i.  A  blue,  cold,  puffy  lookìng  limb,  with  alL 
muscics  tlaccid,  and  no  contractures  in  any  group  of  muscle»  is  very 
unpromising,  for  it  points  to  complete  dcstruction  of  motor  celU  in  a 
Wide  arca  of  the  spinai  cord,  with  serìous  intcrference  with  the  trophic 
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as  well  as  the  motur  function  of  the  spinai  nerve  cells.  In  sucb  a  case 
of  total  paralysift  without  aiiy  aclual  mechanical  deformity,  it  is  best 
to  àt  the  cbild  with  a  walkìng  calipcr  and  tcach  it  lo  walk,  as  if  in  an 
arlificial  limb  and  ordcr  light  supcrficial  massagc  to  improve  the  circu- 
latioa.  The  mere  act  of  partia)  functional  u^  o(  the  limb  in  thts  way 
someiinifs  produccs  a  great  ìraprovcmcnt  ingenerai  nutrìtioD.  A  scc- 
ond  examination  at  the  end  of  six  month*  may  show  ?ome  indicatioa 
of  recovery  of  muscle  power  and  this  must  Ihen  be  utilJzcd  to  the 
fuU. 

a.  A  limb  in  which  only  the  foot  and  part  of  the  ìeg  looks  blue  and 
cold  is  a  much  more  hopcful  ca^e  and  shou)d  bc  dcalt  with  more  as  if  it . 
EcLt  into  the  following  class. 

3-  Although  wasted  and  ratber  cold  to  the  touch  the  sktn  ìs  not  blue 
and  glazcd  in  appearance,  except  perhaps  in  wintry  weather.  This 
general  appearance  indìcates  ihat  the  trophic  functions  of  the  spinai 
cells  are  fairly  wcll  maìntaìncd,  and  some  confidcncc  may  be  Iclt  that 
thcre  are  po^sibiliiies  of  great  improvement  in  raotor  function. 

(a)  First  ask  the  child  to  raìsc  the  Umb  off  the  bed.  ^U  he  cannot, 
place  a  hand  under  the  Umb,  mising  it  off  the  bed,  and  note  tf  the  child'& 
effort  makes  any  dififcrencc  to  the  wcight  of  the  Umb.  Ask  the  dùtd 
IO  try  to  move  the  limb  outward  and  ìnward.  Note  carefully  if  any 
twitching  can  bc  secn  in  the  musdcs  round  the  hip.  If  thcre  are  any 
evìdcntcs  whatcvcr  of  muscular  action,  the  child  can  bc  niadc  to  walk 
well,  in  splints  at  least,  however  complete  the  paralysis  below  the  knee 
may  bc.  If  thcre  is  no  power  in  any  muscle  moving  the  hip.  thcn  though 
the  child  can  be  6tted  with  a  walkìng  caliper  he  can  gcL  along  only  by 
swinging  bis  body  to  jerk  the  lirab  forward,  and  this  is  always  conspicu- 
ous  and  ugly,  but  infìnitcly  prcfcrrible  to  crutches,  for  ìt  ledvcs  the 
hands  frcc. 

(b)  Examinc  the  quadrìceps  muscle.  If  the  child  can  lift  the  leg 
without  first  rotating  the  thigh  outward  and  using  his  adductors,  the 
quadriceps  is  of  course  acting.  In  cases  where  this  carmot  be  done  the 
surgeoo  lays  a  finger  on  the  upper  cdgc  of  the  palella,  makcs  the  child 
concentrate  ali  hisatlention  on  hìs  patella  and  tficn  askshim  to  pulì  it 
up  against  hb  tinger;  ìf  the  sUghtcst  twitch  can  be  felt  or  M-en  in  the 
quadriceps  muscle  ihen  the  muscle  is  cerlainly  not  toLally  paralyxed 
and  can  be  culttvatcd.  Similarìy  place  fingers  on  the  hamstrings  and 
foel  if  the  patient  can  tlghten  them. 

N«3tt  examinc  cvery  muscle  of  the  foot.  Any  fainl  rìpplc  of  move- 
ment  in  (he  hellv  of  a  muKic  or  (he  faintest  twìtcb  of  movement  in  a 
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l«c  U  proof  positive  that  the  paralyais  is  QOt  complete  and  a  checrfu! 
prognosis  ma>'  bc  givcn. 

The  absence  of  Ifiete  itgns  is  ho  proof  Ihat  the  muscle  is  noi  cafabU  oj 
recovery,  hut  their  prcsence  is  very  ìmportant  positive  evUettce. 

Having  formefl  a  jutlgment  on  the  probabilities  of  rauscular  recov- 
ery, the  first  actual  treatment  U  to  correct  physiral  deformities. 

In  the  foot  and  ankle,  deformities  occur  chiefly  at  the  mid-tarsal 
and  anklc-joiots,  though  of  course  ali  the  joints  in  the  tarsus  participatc. 
'Hie  deionnity  may  coiuùst  of  combiiiations  of  four  tj-pes,  calcaneus, 
cquinus.  valgus  and  varus.  The  surgcon  must  at  once  esclude  paralytic 
lalipes  calcaneo-cavus.  the  treatment  ot  whìch  is  fully  considertd  below. 
This  condition  diffcrs  from  the  others  in  the  fact  Ihat  the  calf  muscles 
are  ovcr-slrctchcd  and  it  should  ncvcr  bc  mistakcn  fur  a  lalipes  cquinus, 
u  mistuke  often  made  and  the  cause  of  much  hasty  and  cnoneous  treat-1 
mcnt.  it  has  already  beco  suggeslcd  that  the  pressure  of  the  bcd- 
clothes  may  determine  a  droppcd  foot  or  paralytic  taUpcs  cquinus;  in 
such  cases  the  calf  muscles  will  be  short  and  tbe  heei  dram]  up.  With 
Ihis  «luinus  dcformity  thcrc  may  be  a  valgus  or  varus,  often  determined 
to  a  large  extcnt  by  erroneous  lines  of  wcìght-bearìng  and  an  unequal 
balanceoC power  bctwcen  inverters and  everters.  Simìlarly  cuntracturc 
of  the  piantar  structurea  determines  a  flexion  of  the  mid-tars»!  joint 
similar  to  that  found  in  claw-foot.  The  correctìon  of  these  deformities  1 
is  done  exactly  on  the  lines  ot  the  correction  of  3  congenita!  club-foot 
or  a  claw-foot  with  the  wrcnch  or  the  tcnoiomy  knifc.  acciai  care  bcing 
taken  not  to  divide  the  tendo  AchilUs  UH  every  re&idttng  structucc  in 
the  foot  has  becn  fully  strclchcd  or  divìdcd.  In  addition  tt  is  often 
neces^ry  in  caia  of  obstinale  valgus  to  divide  the  middle  slip  of  the 
esternai  lateral  ligament  of  the  anklc-jotnt,  which  is  frequently  very 
short  and  strong  if  the  rhild  has  walked  for  some  time  on  the  inside  of 
the  foot.  There  are  similar  cases  of  varus  where  part  of  the  dcltoirl 
Ugament  rcquìrcs  subcutancous  divbion.  When  ali  contractions  are 
fully  overcome  the  foot  should  be  put  up  at  righi  angles  to  the  le^  with 
some  ovcr-correction  of  the  previous  deformity.  If  there  wcrc  previ- 
ously  strong  contractions  ìt  is  as  well  to  put  the  foot  up  in  plaster  of 
Paris,  for  some  time.  As  in  the  treatment  of  congenìtal  club-foot.  recov- 
ery rcally  dcpcnds  on  shortcning  of  previously  ovcr-strctchcd  structurcà 
and  on  recovery  of  muscle  power  in  ovcr-stretched  muscles.  In  thìs 
case  we  must  bc  prcparcd  to  wuit  a  long  time  for  the  lattcr  part,  for 
there  is  or  has  bcen  a  delìnite  impairment  of  the  nervous  apparatus. 

In  cases  where  strong  contractions  were  noi  prcsent,  a  splint  of  tbe 
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cliil>-foot  shoc  tjTìc  may  bc  uscd  so  a&  to  perniit  o(  some  massage  wWi- 
out  removùjg  the  splint,  (or  if  it  is  important  «««/■  jor  an  ittsUtnt  to 
allow  sbortening  structures  lo  be  strekhed  in  an  ordinary  case  oÌ  congenital 
club-foot,  it  is  ten  times  more  important  in  those  cases  where  therc  is  a 
definite  ncn-c  impaJrment  to  bc  consìclcrcti. 

At  tke  knec  the  dcformity  which  has  most  comraonly  to  bc  overcomc 
is  flexIoD.  The  resistance  to  extetision  is  due  to  two  elements,  shorten- 
ing  of  the  hamstrìng  niu^clcs  and  Ahortcning  of  the  ligamentous  f^tnic- 
luies  at  the  back  o(  the  knee-joint.  It  is  always  possible  to  slraightcn 
(he  knee  gradually  by  sttetching  the  hamstrìngs  without  divìding  ihem. 
If  ihcrc  is  any  possibìlity  that  ihese  musdcs  may  be  rcquircd  latcr  fot 
transplantxitìijn  intu  the  palella,  it  is  noe  advitiable  to  divide  them 
subcutanc-ouiiìly. 

The  method  oÌ  straightcning  a  flexed  knee  which  has  been  found 
most  effcctivt  is  in  a  Thomas'  knec  splint.  with  cxtcnslons  as  in  the  figure 
shown  in  the  section  on  knock-knee. 

The  knee  b  then  lìrmly  bandaged  back  to  this  spUnt.  The  nurse 
has  ordcrs  to  lightcn  this  bandagc  as  oftcn  as  it  gets  the  least  slack. 
The  theory  of  this  method  of  atlack  is  that  by  putting  on  a  fìrm  bandagc 
in  the  straightcst  possiblc  pusìtiun,  the  kncc  cannot  for  an  instant  gct 
more  flexed  and  in  fac'l  tight  stnictures  relax  a  little.  By  keeping  Ihe 
bandage  tight,  advantage  is  takea  of  every  such  relaxation  and  so  the 
joint  is  gradually  straightcned.  The  <f.ister»  in  our  crìpplc  hospital» 
count  that  if  tlie  limb  la  straight  cnough  to  be  put  on  to  a  Thomas' 
splint  it  shouid  bc  straight  In  about  threc  wecks.  A  knee  flexed  30  to 
4odeg.  from  the  straight  positìon  can  be  put  on  a  Thomas' sphnt  with, 
in  addilion,  a  back  splint.  It  is  io  be  noled  that  this  method  of  straìght- 
ening  the  knec  is  a  method  o(  i>crsuasion,  not  of  force.  If  the  nurse 
trìes  to  hurry  the  case  shc  is  almost  surc  to  cause  pain  and  probably 
pressure  sorcs.  By  making  flexion  ìmpossible  ihe  knee  has  only  the 
c^tion  of  staying  fìxed  or  cxtcnding  and  it  ìnvariably  takes  the  lattct 
course. 

The  treatment  of  lìmbs  toc  much  flexed  to  be  put  on  a  posterìor 
splint  or  Thomas'  kncc  splint  rcquircs  some  care.  Tn  ihese  cascs  ex- 
tcnsion  by  i^uspcnMon  will  usOally  get  the  limb  straight  cnough  for  a 
posterìor  KpUnt  to  bc  put  on.  The  point  lo  be  remembercd  is  that  fot 
the  last  30  deg.  of  cjctensìon  a  Thomas'  splint  can  always  be  uscd,  and  it 
will  succeed  when  any  form  extcnsion  will  fall.  Extenuon  by  weight 
and  pulley  is  not  etTicient. 

Ai  Ihr  hip  flexion  dcformity  wìih  lordosis  is  the  most  Ircqucnt  con- 
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tracdon  deformity.  In  severe  cascs  it  is  ncccssary  to  divide  the  tcnsor 
fascia  (emoris  about  3  in.  below  the  anterior-superior  spine  of  the  ilìum, 
and  also  any  othvr  tensc  slruclure  in  ihc  ndghborhoud.  It  has  been 
found  more  satisfactory  to  do  Ihìs  through  an  open  indsion  rathcr  than 
subculancously. 

The  paticnt  is  then  put  on  a  splint  of  the  Thomas'  framc  type  whcn. 
under  gravity,  the  lordosis  vfill  gradually  disappear  just  as  in  a  case  of 
tuberculous  disease  of  the  hip. 

In  a  case,  thercfore,  with  flexion  at  hip  and  kncc  and  contraction  of 
the  tendo  AchìUis,  the  patient  rcquires  dìviiùon  of  tlie  Lensor  fascile 
femom,  division  of  tJie  tendo  Achilli»,  and  is  then  put  on  a  doublé 
Thomas'  framc  with  the  knees  firnily  bandagcd  down,  and  right-angted 
shocs  on  the  feet.  If  the  fluxion  of  the  knea  h  great  it  must  bc  so  far 
overcome  by  pretimlnary  treatment  as  to  make  it  possiblc  to  put  on  a 
postcrìor  splint,  before  attemptJng  to  put  the  patlent  on  a  Thomas' 
framc.  As  knock-knee  dcfornùty  ìscommon  in  thcsc  cascs.  the  Thomas" 
framc  is  madc  with  an  ou Iside  bar  from  the  "thigh  wing"  to  the  "ankle 
wnng,''  and  the  knock -kncc  can  be  corrected  at  the  samc  timc  by  band- 
aging  to  this  outside  bar. 

WJlh  regard  to  subcutaneous  divisìon  of  the  tendo  Achìllis.  the  dan- 
gcr  of  non-union,  of  whìch  some  authors  warn  us,  is  not  scrious.  Wc 
know  of  only  tliree  cases  of  non-union  out  of  many  thousands.  One 
poìnt,  howcvcr,  must  bc  obscrvcd,  a  pressure  pad  must  not  be  put  on 
to  the  punctureas  this  presse»  in  between  theendsof  thedi\ndedtendon 
and  prevents  the  formalion  of  repair  ti&suc  in  the  gap. 

With  regard  to  straightcning  the  kncc  under  an  anitithetic,  it  is 
common  knowledge  that  ihis  is  much  more  difficult  in  cases  of  paralyaìs 
than  in  cascs  wilh  adhciions  after  an  inflammalorj'  process;  as  has 
bcCQ  alrcady  stated.  peaceful  persuasion  is  more  effective  than  force 
in  these  cases. 

Having  corrected  ali  tixed  deformities  and  placed  the  patient  on  a 
splint  with  ali  the  musclca  relaxed  which  were  previously  paralyzcd 
and  «ver-strelched,  the  next  stage  is  to  wail  for  adaptlve  shortening, 
and  for  recovery  of  function.  Massagc  propcrly  controlied  is  a  great 
help  at  this  stage;  careless  massage  may  absolutely  prevent  recovery. 

I.  Massage. — At  the  ouLiet  a  clear  distinction  must  bc  made  be- 
tween niassage  and  movement.  After  what  has  bccn  said  it  shouid  bc 
clear  that  any  movement,  whclher  inlentional  or  inadvertent.  which 
might  5lrctch  a  weak  musclc  will  militate  against  recovery  o(  muscle 
power,  and  must  thervfore  be  absolutely  forbidden. 
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The  Afooement.^ltt  the  initial  sUges,  then^forc,  wc  put  ahsolute 
fixation  befóre  massage  a.nd  allaw  ma&sage  only  in  those  cases  in  whicfa 
it  can  be  performed  witboul  removing  splints.  Later  whcn  permissraa 
b  givcn  (or  splìnts  to  bc  rcmovcd  no  strctcbing  of  shortcning  structurca 
is  allowed.  Th«  childrcn  them-selves  know  ihis,  unti  it  U  amusìiig  to  see 
a  cbìltl  catch  hold  of  bis  own  tocs  to  prcvcnt  foot  drt^  the  moment  tbi 
last  tum  of  bandage  is  removed.  Such  loyalty  on  thepart  of  a  younj: 
paticnt  h  easily  obtained  if  every  nurse  or  masaeu»e  who  com&s  near 
the  child  is  hcrsi-If  absolutcly  loyal.  but  net  olhtTwisc. 

The  eharacler  of  the  massaie  h  detenni  ned  by  the  state  of  the  musei». 
In  the  initial  stagcs  of  treatment  whcn  the  musclcsareovcr-strctched 
and  are  incapable  of  action  it  is  not  mereiy  useles»  but  actually  barmful 
to  attcmpt  to  massaRc  the  muscles  thcmselves.  To  realize  the  caso  with 
which  the  fibcrs  of  a  dclcriorattd  musdc  may  be  damagcd  by  vei 
moderate  musde  kneadÌDg  it  Ì3  only  necessary  to  think  of  tbe  extremdy 
attenuatcd  condilion  of  the  tnusclc  fìbers  in  a  dvgcaerated  musclc  and 
to  think  of  the  ease  with  which  a  strong  adductor  muscle  can  be  ruptured 
by  pressure  with  the  thumb,  forexamplein  treating  a  case  of  congcnital 
dislcKiation  of  the  bip. 

No  kncading  or  even  vibratioa  of  muscles  should  bc  allowred 
Massitgc  at  linst  :ihould  consist  of  the  lightest  cfflcuragc  of  the  skin, 
with  a  very  fine  vibratory  movement.     Thts  should  amount  to  little 
more  than  lickling  the  skin  and  the  down  growing  on  it.     The  effcct 
of  such  massage  sccms  to  be  chiclly  a  reflex  ìmprovemcnt  in  the  drculi- 
lion  and  nutrition  of  the  limb.     While  this  massage  may  with  benefit 
be  applicd  ali  over  the  limb.  so  far  as  the  splints  will  permit.  si>»:cial  j 
attention  should  he  paid  to  thosc  skin  arcas  which  rcccivc  thdr  scnsory^^ 
supply  from  the  samc  spinai  segmeots  as  fumisb  the  motor  impulse*  to 
the  defeclive  muscles.     Some  practitioncrs  advocate  vibratory  massage 
over  the  spinai  column  itself  ;  wìthout  venturìng  to  crìlicize  this  pracUce 
in  any  way,  wc  mercly  rcpeat  our  belief  that  the  whole  nerve  musclc 
cycle  is  wtirking  io  a  detective  manncr,  and  wc  bclicvc  that  by  tickling 
the  corrcspondiag  skin  areus  wc  are  doing  somcthiug  delìnìte  lo  rouse 
the  reflex  activities  of  the  dormant  ur  sluggish  arcas  of  the  spinai  cord. 

II.  Muscle  culture  is  a  term  which  may  be  applied  to  Ihe  secood 
stage  of  treHtment     With  complete  relaxatìon  of  muscles,  even  if  tha 
first  stage  of  massage  is  omìttcd,  sooncr  or  latcr  sìgns  of  recovcrìn, 
musclc  power  will  appear  if  the  nerve  cella  are  only  in  abeyance  aai 
not  actually  dead.     From  this  lime  onward  the  treatment  must  con- 
cisi o(  cultivatìog  the  remaìning  muscle,  so  as  to  makc  the  most  of  it. 
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point  in  thL^  i>rnc(?.^s  is  to  direct  the  cliihl's  atteatJon  to  the 
vìsible  movcmcnt  of  a  toc,  and  ask  him  to  do  it  again.  At  first  he  will 
noi  cxsìly  itissociatc  ilexion  from  extension;  for  example  in  a  case  of 
dropped  loot  the  chilc)  may  bc  svcn  to  cxtcnd  a  toc,  yct  whcn  askcd  to  do 
it  a)>;a!n  he  will  use  the  tk-xor.  With  careful  daìly  drìll  he  Iearii>  volun- 
tarily  to  dissociate  the  two  movcments  and  pcrforin  either  at  wili.  In 
the  case  of  the  quadriceps  muscle  as  soon  as  the  chìld  can  twitch  the 
patella  his  attentìon  is  drawn  to  it,  and  he  h  made  to  practicc  the  movc- 
mcnt; as  the  muscle  gcts  strongcr  the  masscusc  lays  a  tinger  on  the  upper 
edge  of  the  patella  and  resista  the  movement,  carefuUy  graduating  the 
rcsistancc  to  the  power  of  the  muscle, 

During  thissUigemusdemasiytgein  the  formof  deepstroking  movc- 
ments, deeper  and  tirmer  xibrations  over  the  belly  of  the  muscle  and 
tìnally  pinching  and  kncacUng  may  be  pcrnutted,  with  thìs  warning  ihat 
i(  the  muscle  power  on  any  day  seems  to  be  Icss  thaa  od  the  prcvious 
day  the  explanation  ìs  mosl  likt-ly  to  be  rough  massage,  that  is,  that  the 
manipulalton  of  the  previous  day  has  becn  rough  cnough  to  bruisc  or 
damafie  some  of  the  fragile  muscle  tìbers,  and  Nature's  demand  is  com- 
plete rest  till  the  damage  i%  repaircd,  When  a  masseuse  learna  to 
recognizc  this  condìtion.  and  immcdiatcly  to  modify  ber  mcthods  shc 
may  be  said  to  be  becomiiig  expert  at  paralylic  work;  if  she  cannot  leam 
to  recognize  it  shc  is  bcttcr  cmploycd  clsewhcrc. 

111.  Active  movement  of  joìnts  is  the  ncxt  stage.  Forcxample,  in 
cullivating  the  anteriur  group  of  rausdes  in  the  leg  there  comes  a  stage 
whcn  the  child  can  not  only  cxtcnd  the  tocs  but  can  donùflex  the  ankle. 
Whcn  lliis  puwer  has  been  cultivated  a  little  the  cbild  may  be  allowed 
to  walk  with  propcr  support.  The  cbild  must  either  bave  a  very  weli- 
tìtting  hoot,  or  a  thin  cclluloid  anklet  which  is  worn  day  and  night, 
inside  the  boot,  or  an  arca  of  skin  may  bc  excised  (v.  infra)  to  act  as  a 
splint. 

Al  the  knee  a  Thomas'  watking  callper  will  in  any  case  kccp  the 
kncc  straight,  and  the  child  may  waik  in  this  splint  as  30on  as  the 
tool  is  strong  enough  or  can  be  supportcd  with  an  anklet  so  as 
to  carry  body  weight  «-ithout  being  tivisted  inlo  some  erroneous 
posltìon. 

Removal  of  ovai  areas  of  skin  over  the  dorsum  of  the  anklc  is  an 
opcralion  we  often  pcrform  to  guard  against  carelessness  on  the  part 
o(  the  nurse  or  mother.  When  a  dropped  tool  is  flcxcd  at  the  ankle 
there  is,  over  the  dorsum  or  front  of  ihe  ankle- joint,  a  fold  of  loose  &kin, 
which  can  be  pickcd  up  in  the  fingerà.    The  operation  consìsts  in  re- 
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moving  an  ovai  patch  of  skin  corrcspondìng  to  this  loose  (old,  and  sutur- 
ing  the  wound  in  a  uansverse  line  across  the  front  of  Ihe  joint.  Wbeo 
the  wound  is  healed  in  io  days  or  so,  the  right-angled  fool  spUnt  may 
he  removed  uithout  the  foot  immt'diatcly  dropping  as  the  skin  i«  strang 
rnough  to  support  the  weiRht  ut  the  foot.  If  Uicre  is  a  little  valgas 
deformìty  lo  be  corrcctcd,  the  ovai  is  placcd  a  little  to  the  ìnner  side  of 
the  front  of  the  ankle,  and  to  the  outer  side  in  the  case  of  varus. 

This  is  not  a  correctivc  opcration;  it  in  no  way  obviates  the  neci 
sity  fot  wearing  a  right-angled  splìnt;  it  only  guards  against  the 
loyalty  or  caretcssness  of  mother  or  nuri^e  when  washing  the  child, 
in  this  way  oftcn  is  of  material  hclp  in  sccuring  recovery  of  mu; 
pywer  in  cases  which  wouid  otherwise  have  been  failures  mercly  fro. 
carclcssncss. 

When  the  child  is  atlowed  to  waUcin  a  walk 
ing  caliper,  the  same  care  must  he  ot>ser\'ed  not 
to  allow  any  undue  strain  on  the  weak  musdes. 
As  walking  can  be  permitted  long  beforc  tic 
quadriccps  has  rccovcrcd,  special  attcntìon  must 
be  gìvon  to  coiitìnuing  the  training  of  this  musclr. 
A  timc  may  come  when  the  quadriccps  is  short 
enough  and  strong  enough  to  keqi  the  leg  straight' 
for  a  few  scconds.  The  next  stagt-  is  to  let  the 
musseusc  put  ber  band  under  the  knec,  flesing  it 
not  more  than  5  deg.  If  the  child  can  cxtend  tlie 
leg  through  this  angle,  another  stage  is  reached. 
This  movemcnl  should  be  practised  tìll  it  can  be  strongly  performed 
bcfore  allowing  any  further  increase  uf  movement 

In  tho&c  cascs  in  which  good  recovery  of  the  quadriceps  has  be 
obtaincd.  a  knec  cagc  with  a  joint  may  be  allowed  after  a  timc  in  place 
of  Ihe  caliper  (Fig.  40IÌ).  The  joìnt  should  have  a  stop  limiting  the 
movement  to  io  deg.,  15  deg.,  or  20  deg.  of  flexion  and  so  the  range 
is  gradually  jncreased.  till  either  full  movement  is  regaincd,  or  a  limit 
i»  reached  beyond  which  the  weak  muscle  is  incapable  o(  acting 
cfficicntly.  This  is  shown  by  the  musrlc  agaìn  shnwing  signs  of 
IKtralysis  from  overstretching.  and  is  at  once  mct  by  reducing  the 
of  movement. 

At  the  hip,  exerciscs  conMSt  of  flejtion,  extension.  abduction  and 
adduction.  ali  to  word  of  command, 

In  many  ca:tes  the  a<ldurtor  muscles  have  escaped  paralysis; 
sequcntly  when  the  child,  lying  in  bed,  is  askcd  to  raise  the  limb  hc3 
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first  rotatCA  the  limb  outward  and  uscs  ihc  ndductors  as  flcxors  of  the 
hip  in  thispositìon.  Similarly  whcn  he  walk.seven  ìf  he  ha»  some  power 
in  his  ilìopsoas.  ìt  ìs  casicr  ioi  him  to  rotate  the  limb  outward  and  use 
his  adductors  to  put  the  limb  forward.  This  bad  habit  must  he  most 
persistenti)'  checked  and  the  gymnast  must  in  addition  to  massage  give 
the  cbild  carcful  marching  drìll;  this  ìs  commenccd  a:i  soon  as  the  child 
is  alloved  up  in  calipcrs. 

Crutchcs  shauld  nevcr  bc  allowcd;  the)'  are  a  positive  hindrance  to 

ecovery.  for  the  child  swing»  both  leg&  together  in  order  to  gel  about 

quiclcly,  and  so  fails  to  exercise  the  ìadividiuil  mu&des  properly.    A 

lecent  case  illustrates  this  point.    A  boy  of  nine.  paralyzed  in  infanc>', 

was  admitted  to  a  crìpple  hospital  with  infantile  paralysis  affecting 

both  lowtT  limbs,  aUo  some  paralylic  scoliosis.    He  could  not  move  his 

toes,  the  knees  and  hips  were  flexed.     At  the  time  of  admissìon  he  was 

usÌDg  crutchcs,     After  aboul  sbc  weeks  on  a  Thomas  framc,  he  could 

move  toes  and  ankles  and  al!  flcxion  delonnities  were  corrected.    He 

tben  got  up  in  walking  calìpeis  with  a  tight  spinai  support  to  steady 

bis  back,  which  was  now  ncarly  straight.    He  was  thcn  drillcd  in  walk- 

ing.     The  interestìng  fact  is  that  in  the  first  four  months  hi.s  walking 

catipers  had  to  bc  k-ngthcncd  3  in.,  showing  how  growtb  bad  takcn 

f     place  in  response  to  proper  phyiiological  exercise. 

K      This  is  only  one  more  case  proving  the  great  importance  of  properly 

"directed  cicrcisc  to  prcvcnt  and  corrcct  detective  growih  from  disuso 

or  mLsuse  of  a  limb  (Fìgs.  40Q  and  410). 

Operative  TreatmenL — The  operative  measures  previously  men- 
lioned  wcre  merely  directed  to  correcUng  fixed  deformìtics  and  clearing 
the  ground  of  obstructions  to  recovery  of  muscle  power  and  of  useful 
functioD  of  tl;e  limb.  \Ve  now  pass  lo  a  consìdcration  of  ihoiie  opera- 
tive measures  which  may  bave  to  be  undertaken  at  a  latcr  stage  after 
carcful  prcliminary  treatment  of  musclcs  ha&  pruved  that  some  group» 
of  muscles  are  incapable  of  recovery,  or  of  sufficicnt  recovery  to  balance 
the  action  of  their  opponcots. 

These  oporalions  fall  into  foiir  groups.  of  which  the  first  two  are 
,vell  established  and  the  last  two  are  stili  on  theìi  trial.    Tbey  are: 

1.  Tcndon  transplantations. 

3.  Arthrodesis. 

3.  Grafting  of  artìliciat  ligamcnts. 

4.  Nervo  grafting, 
Of  lendon  transplantation  and  arthrodesis  we  bave  had  more  tban 

'ia  ycars'  expericnce,  and  having  passcd  through  the  initial  stapes  of 
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oaly  pardal  success,  bave  learned  (rom  former  failures  some  of  the  fac- 
lors  which  are  rsscntial  to  succes;;.  The  last  two  operative  procedure» 
will  be  discusseti  afterward. 

Tcndon  traiispiantation  is  an  operation  performed  wilh  the  in- 
tcntion  of  corrccting  crruncous  balance  of  muscular  power. 

It  therefore  foUows  that  a  properly  consìdered  and  judicious  tendon 
transplantatlon  can  be  planncd  and  carricd  out  only  after  cvcry  effort 
lias  been  made  to  induce  recovery  of  power  in  apparcntly  paralyzed 
inusclcs,  Hasty  operation,  as  has  been  seen  in  earlter  days,  may  be 
followed  by  recovery  in  the  muscles  supposed  to  be  paralyzed  and  it  is 
then  neccssary  to  operate  again  to  put  tbe  traD»planted  rauacle  back  in 
ìts  originai  position. 

Tendo»  Transffhttiation.—SìiQcessiixì  resuits  front  the  operation  of 
tcndon  transiilantation  may  be  confìdenLly  expectcd  if  tbc  surgcon  is 
rcasonablc  in  his  choice  of  cases  and  pays  attention  to  the  foDowing 
points  of  techniquv. 

I.  The  choice  of  the  muscic  to  bc  transplanted.  The  surgcon  must 
satisfactorily  convince  himself  by  actual  observatìon  that  the  muscte  he 
intenda  to  transplant  is  capablc  of  strang  voluntary  contraction,  Thcrc 
is  no  necessity  (or  cutting  Ìnto  the  muscle  to  observe  the  color  of  its 
fibers;  actual  stron;;  movement  ìs  the  only  test.  It  is  unrcasonabte  to 
ejqwct  a  muscle.  which  is  capable  only  of  very  feelile  voluntary  action 
when  in  its  normal  position,  to  ad  more  effìdently  when  transplanted 
to  a  Dcw  and  abnoraial  position. 

3.  The  new  line  of  the  muscle  from  its  orìgìn  to  itt  neve  insertion 
ust  bc  a  fair  line,  the  muscic  must  not  have  an  angle  in  its  course  nor 

may  it  be  bent  round  a  bone  nor  passed  ihrough  a  strong  membrane 
such  as  an  inLerossMius  membrane.  The  kink  in  ìts  course  will  eitber 
paralyze  the  muscic  by  pressure  or  adhesJons  will  form,  iolcrrupting 
ithc  action  of  the  muscle. 

5.  The  muscic  must  not  bc  twistcd  on  its  long  axis,  and  the  tcndon 
should  if  po8»ible  pass  through  a  layer  of  atty  tJssue  in  which  a  false 
tendon  sheath  is  madc.  It  is  somctimes  possiblc  to  pass  the  tendon 
down  in  the  shealh  or  compartraent  belonging  to  the  muscle  which  ìs 
to  bc  rcinforced.  When  tJiis  is  practicable  without  producing  a  kink, 
it  is  a  good  thing  to  do. 

4.  Adhc^ìons  between  the  body  of  the  muscle  or  the  temion  and 

C'ing  tissucs  must  bc  avoidcd,  as  they  impair  or  even  annui  its 
action.     It  must,  therefore,  be  an  absolute  mie  Ihat  the  muscle 
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or  tendon  must  not  bc  touchcd  in  any  way  cjcccpt  at  the  ver>'  end  wl 
il  is  to  bf  implanted  into  l>ono. 

5.  Itnpiantation  iato  bone  is  a  grcat  aid  to  success,  (a)  Whcnevet 
it  is  possiblc  to  get  a  long  cnough  tendon,  :i  tunnel  should  bo  bored 
right  through  the  bone  and  the  tendon  pulled  tbrough  and  lixed  od 
the  far  side,  or  evcn  biought  round  the  bone  and  the  end  uf  the  Lcndoa 
fixed  to  the  tendon  itaeU  near  tlie  poiot  of  entry  into  bone.  (6) 
ibis  is  not  possiblc,  drive  a  strong-bladed  knifc  thruugb  the  perios 
lifting  a  flake  o(  bone  wilh  it.  This  makes  a  tunnel  with  a  thin 
roof.  A  trench  is  then  dug  in  the  bone  to  recetve  the  end  oF  ihe  tendon. 
which  is  fastened  to  the  perìosteum  at  the  point  of  entry  vrith  «ttout 
20^iay  catgut  passed  by  means  of  a  strong  perìosteum  necdlc. 
Somctimcs  it  is  necessar)'  to  use  a  chÌ!>vl  and  turn  up  a  flap  of  bone  and 
perioateum. 

It  is  rarely  nccessary  to  pcg  down  the  end  of  the  tendon  wìth  a  tacic 
or  pin.  This  should  he  avoided,  if  po&sible,  and  ncver  pcrformed  on  the 
very  young,  but  sometimes  it  is  very  dilficult  to  gel  a  trustworlhy  hoH 
of  the  perìosteum  with  a  stitch.  A  pin  is  a  forrign  body,  which.  evcn 
ìf  absolutely  aseptic  raay  give  rise  to  some  irritation  or  effusione  the 
fluid  round  tlic  forcign  body  opcns  up  the  tissues  and  mihtates  againsi 
a  firm  union.  Further,  a  muicle  whose  insertion  is  the  scat  of  an  irrita- 
tion will  not  ai:t  properly.  This  ia  a  fact  of  common  knowlcdge  in  con- 
nection wìth  ordinar)'  injurics  and  bruisca  aboul  insertions  of  tendoi 
and  shouhl  not  need  further  mention. 

For  the  5amc  rcasons  5Ìlk  is  to  bc  avoide<t;  we  shaU  return  to  the 
discussion  of  *ilk  «s  a  forcign  body  when  criticizìng  artificìal  tigamcnti. 

6.  As  far  as  jiossiblc  no  skin  wound  should  he  madp  over  the  new 
couTSe  of  the  muscle  as  undesirahle  adhcsiims  may  forra  and  hamper 
it8  action. 

7.  Ncvcr  do  any  dccp  cutting  or  dìsscction  with  the  knife  used  fai 
the  skin  incisioni  remember  that  the  skin  nearly  always  contain.s  som 
staphylococcus  all)tis  an<l  that  a  tendon  is  not  a  vaseular  struclure  an< 
Iherefore  even  a  mild  infection  may  cause  enough  tissue  nccrosts  to  pre-' 
veni  union  of  the  graft.    Aftei-treatment  is  just  as  important  as 
actual  operative  technique. 

8.  Strain  <in  the  muM:le  must  bc  avoided,  first  to  avotd  pulling  t 
grafted  tendon  away  from  the  bone,  and  sccond  to  avoìd  ovcr-stretchÌn 
the  diukIc  which  ìs  handicappe<l  by  being  in  a  new  p(i«.ilion,  and  ts 
called  on  to  do  unaccustomcd  work.    The  limb  shouk),  therefore, 
fixed  in  a  splint  till  the  graft  h  well  united. 
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9.  Musdc  training  in  the  ncw  position  is  just  as  important.  Some 
j^tTS  ago  ili  tlic  Congrcs!^  of  Surgeons  in  Pam  altention  was  drawn  tu 
the  fact  that  although  a  transplanted  muscle  oftcn  actcd  wcll  in  ils 
new position  for  a  time.  this  was  generajly  followed  by  a  complete  cesso- 
lion  of  functiun.  This  has  bfcn  observed  by  al)  surgeons,  but  ali  do 
not  recognize  that  this  lossof  funclion  is  simply  due  toover-strctchìng; 
the  pruof  of  tJiis  statement  is  that  the  function  invariably  retumii  again 
i(  the  muscle  ì&  kept  in  relaxation  for  a  timc.  The  Icsson  is  that  we 
must  noi  expcct  Uie  muscle  to  perforrn  ìts  new  function  ali  at  once. 
but  must  exercise  it  graclually  while  the  &plint  in  stili  Ijcing  worn  until 
it  ìs  efficient  in  its  new  duties. 

Vtry  interesling  qucstions  have  bcen  raitctl  as  to  the  possibility 
of  a  &CXOT  ever  becoming  rcally  an  extensor.  It  has  bccn  statcd  that 
a  hamstring  iransplantcd  into  the  patella  to  reinforce  a  weak  quadrìccps 
extcnsor  never  contraete  with  the  quadriceps,  i.e.,  ncvcr  really  acta  as 
an  extensor;  on  the  other  hand  it  is  held  that  the  benefit  of  the  opera- 
liun  h'cs  in  the  fact  that  the  Iransplanted  hamstring  rantracts  durinf* 

Iflcrion  and  opposesits  (ellow  hamstripgs,  and  so  savcs  the  quadriccps 

■  from  being  overpowercd. 

This  obscrvation  isquite  correct  up  to  a  certaiit  point.  The  naturai 
tendency  of  a  hamstring  is  to  contrae!  with  the  hìnislring  gtoup  during 

i  flexion;  this  tendency  can,  however,  be  ovcrcome  by  ver>'  carcful  train- 
ing, by  drawing  the  child's  attention  to  the  iransplanted  tendon.  by 
making  him  put  hh  finger  on  it  and  theti  training  bim  to  use  it  as  an 

I  extensor  simultaneously  with  the  quadriccps.    In  younger  chiidrcn 
trau&ference  of  a&sociation  from  the  fìexor  group  to  the  extensur 

[gNUp  can  usually  be  attained  by  careful  and  pcr!iii.tent  training:  in 

[older  patients  it  is  not  always  attainable,  and  then  the  above  explana* 
Uoa  of  the  benefit  of  the  operation  holds  good.     There  is  an  interesting 

I  stage  in  the  proce&s  of  cducation  in  which  the  muscle  scems  to  hcsitate 

I  whelher  it  is  to  act  with  the  cxtensur  or  the  tlcxor  group.  This  stage  of 
hcsìtancy  is  precìsely  the  stage  when  muscle  cducation  should  bc  most 

Icarefully  followed  out.  for  it  is  an  encouroging  sign. 

The  Age  for  Operation.— It  is  undesìrabli;  tu  operate  on  children 

^under  five  years  of  age,  because  there  are  technical  difficuitics  in  hand- 
;  small  and  delicate  tcndons.    Sccond,  it  i»  neces&ary  to  be  sure  thal 

'ali  possible  recovery  has  takcn  place;  ihercfore  it  is  bettcr  to  Ict  some 
time  elapsc  with  the  child  walklng  in  splints  properly  designed  lo  en> 
couragc  spontaneous  recovery  of  muscle  power.    Third,  in  the  wholc 
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proces£  of  muscle  traÌDÌng  the  intellìgent  cooperatìon  of  the  child  U 
neces&ary.  hencc  unduc  hasie  iu  operating  is  never  of  benefit. 

Technique  of  Operations.^ — The  (ollotting  opcrations  havc  b«n 
found  o[  most  use.  U  should  be  noted  tJiat  they  are  ali  oE  a  limìW 
nature  and  are  intcndcd  to  regulate  uncqual  balance  of  power  bctwcai 
opposing  groups  of  muscles. 

I .  ExUnsùr  Proprùts  Uallucis  lo  thè  Head  of  thè  first  Mftatarsal. 
As  already  stated  lhis  is  one  of  the  routine  procwlurcs  in  the  Ireat 
of  claw-foDt.  It  may  be  employed  in  a  sinùlar  manner  in  frankly 
paralytic  condilions  in  which  the  "droppcd-foot"  deformity  !s  mainly 
at  the  mìd-tarsal  joìnt  and  is  of  the  samc  tj-pc  as  claw-foot.  An  [n- 
cision  ìs  Diade  along  the  ^ide  of  the  tcndon  over  the  dorsum  of  Uie  head 
and  ncck  of  the  first  mclatars-al  honc.  The  tcndon  is  gently  cleared 
with  a  blunt  dissector  and  divided.  A  doublé  chromìdzed  catgut  su- 
ture is  passed  through  the  tcndon  near  its  end.  The  doublt  end  ìs 
passcd  through  the  loop,  and  the  loop  ìtsclf  is  turncd  over  the  end  of 
the  tendoni  *^<^  hitch  wìll  noi  slip  and  no  knot  ìs  required.  A  piece  of 
gau7.«  is  wrappcd  round  the  tendon,  Ntxt  a  small  incìsion  is  made 
through  the  perìcsteum  on  the  neck  of  the  metatarsal  and  a  hole  drilled 
right  through  the  bone;  the  holc  is  enlarged  vàth  a  burr  to  make  it  big 
cnough  for  the  tcndon  to  be  putlcd  through.  ^H 

Now  an  inclàon  M  in.  long  is  made  in  the  sole,  the  edges  of  the  ski^^ 
are  vn'ped  with  tincturc  of  iodinc  to  disìnfect  thcm,  and  cvcn  after  thìs, 
care  is  taken  not  to  let  the  ligature  touch  the  skin.    The  limature  on  the 
end  of  the  tendon  U  threaded  on  a  straight  needle,  wbìcb  is  drivcn 
right  Ihrough  and  out  at  the  wound  in  the  sole. 

The  method  of  iixation  of  the  end  of  the  tendon  has  also  been  im- 
proved  on.  The  bcst  way  il  the  tcndon  is  long  cnough,  is  to  separate 
the  soft  parts  on  the  ìnner  side  of  tlie  neck  of  the  metatarsal,  with  a 
blunt  hook  pulì  out  the  ligature  and  end  of  the  tendon,  and  bring  it 
up  round  the  inner  side,  and  stitch  it  to  the  tendon  ibwlf  whcre  il  cn 
the  bone.  This  makes  a  complete  loop  on  the  tcndon,  which  is  a  very 
strong  attachmcnt. 

If  the  tendon  is  not  long  enough  for  this,  the  end  of  it  h  sUtched 
the  soft  parts  in  tbc  sole  of  the  Foot. 

The  skin  wounds  should  be  very  carefully  stitched  edgc  lo  cdge 
as  to  get  immediate  prìmary  union.     Any  secondary  infection  may 
mcan  sloughing  of  the  tcndon  and  total  failurc  of  the  oi>cralion.    To 
moke  doubly  aure,  the  tendon  i&  stitched  lo  the  pcrtoateum  at  tbc  point 
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oré'ntry  with  a  i>eriosl(;um  newlli-.     Tht  fool  is  put  up  in  the  fully 

rrcclcd  position  till  the  grafi  is  soun.d]y  fixcd. 

2.  PeroHCus  L&ngHs  or  Brcvìs  to  Ihe  Scaphotd  or  lo  Ok  First  Cuneiform 

or  io  the  Base  oj  iht  First  Mciatar.uil.—Tìài  opcration  is  performcd  to 

reinforce  the  inversion  nctioo  of  the  tibiales  anticus  and  po&ttcus  anri 

is,  thcreforc,  of  use  when  Ihe  perorici  musdcs  are  strong,  and  a  valgus 

dcformity  ts  apt  to  rccur  after  conrection  bccausc  the  tibiales  musclcs 

cannot  be  efhdently  developed. 

^_       The  first  qucstion,  therc(orc,  is  which  pcroncus  musclc  to  use.     The 

^Keroneus  longus  with  its  powerful  pulley  action  round  the  cuboid  rlght 

^Kcross  the  sole  of  the  foot  is  a  more  powerful  pronator  of  the  foot  than 

^tbc  peroncus  brevìs.     Tf.  therefore.  the  defett  of  the  tibiales  miiscles  is 

grcat,  onc  can  probably  aCford  to  subtract  the  strongcr  musclc  from  the 

pcroncal  group  and  add  it  to  the  tibìal  group.     SimiUirly  Ì4s  efficiency  in 

I      its  new  ponition  is  increased  the  furlher  it  ìa  advanccd.     Therefore  to 

gel  a  maximum  cflect  the  pcroncus  longus  will  be  taken  tight  over  to 

the  inncr  side  of  the  first  cuneiform  or  even  in  some  cases  to  tlic  base  of 

the  first  metatarsal,     If  the  tìbial  defect  is  sUght.  and  chiefly  arists 

from  Ihe  peronei  over-powcring  tibial  musclcs  which  bave  really  made  a 

i     verj-  fair  recovery,  it  fllll  probably  sulficc  to  iransplant  the  pcroncus 

f      brevìs  to  the  dorsum  or  to  tbe  inner  side  of  the  scaphoid. 

^K       The  Operatiofi. — A  short  inciaion  is  made  on  the  outer  side  of  the 

^^foot,  and  the  tendon  selected  is  divided,  the  peroneus  brevis  as  near  ìts 

ioscrlion  as  pos>ublc,  tl)c  peroneiLt  longus  as  far  inside  the  tunnel  under 

I      the  cuboid  as  possiblc.    Closc  the  wound  and  cover  with  gauzc.    Next 

^ftinake  an  incision  about  2  in.  long  over  the  pcroiiei  muscles  just  above 

V'the  upper  part  of  the  annular  lìgamcnt  of  the  aoklc.    A  smootb  dis- 

[     sector  is  passed  under  the  musclc  whose  tendon  was  divided,  and  the 

muscle  pulled  out  of  ìts  tunnel.    Iinmediately  wrap  the  muscle  and 

tendon  with  ganze,     Ncxt  makc  an  incisìon  over  the  point  on  the  inner 

ùde  selected  for  insertion;  pass  a  long  sraooth  blunt  instnimcnt  from 

e  one  wound  to  the  other  and  move  ìt  from  side  to  side  to  open  out  a 

tunnel  down  which  the  tendon  is  gently  drawn,  takìng  care  not  to 

t  it  or  bruise  it  at  any  point  cxccpt  the  very  end. 

Implantalion  of  the  End. — If,  on  the  inner  side  of  the  first  cuneiform, 

strong-bladed  knifc  can  be  driven  in  the  Une  of  the  tendon  under  the 

oslcum  and  the  expansion  of  the  insertion  of  the  Ubiulìs  antìcus, 

througb  ibis  osteopcrìosteal  tunnel  a  director  can  bc  passed.     With  a 

«mail  gouge,  corresponding  in  sizc  to  the  dìameter  of  the  tendon,  make 

^b  trough  in  the  bone  under  the  raiscd  pcriostcum.    Pulì  the  end  of 
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the  tendon  through  the  tunnel  and  siìtch  io  the  periosteum  al  enti 
a.nd  exit  with  a  perìosteum  needle. 

Chsittg  Skin  Wounds. — To  avoid  any  accidcntal  struin  on  the  graft 
after  il  is  made,  it  is  wisc  to  stitcb  tbe  wound  in  the  leg,  as  soon  as  the 
tcndon  is  pulted  through  the  tunnel  bcfore  complctìng  the  giaft.  The 
oi>eratioQ  is  thcn  fìnishod  by  dosing  the  last  »kia  wound  ìmmedìately 
after  the  graft  is  IÌxe<l;  while  this  is  being  done  an  assistant  holds 
foot  invcrted  at  right  angles  lu  the  tcg  so  that  no  strain  come-s  on 
graftcd  tcndon.  and  in  thÌ5  position  bandagcs  and  splints  are  appUcd. 

If  the  grafi  is  made  into  the  base  of  the  fìrst  metaursal  or  on  to  Ih 
tuberete  of  the  scaphutd  a  holc  can  generally-  be  drilled  right  througl 
the  bone  as  in  (i)  above. 


Fio,  4)1- — Mter  tra  ut  pi  a  ala  Unti 
Ubifttis  ■ntkus  to  oulci  boidcr  of  i 
thownng  povrerof  c^vrsioD. 


l'in.  411. — Pnialylk  varut.  Tnn*- 
plnautionaf  tibUlisKaticiuto  ouicrsidc 
ol  (oot.  lihnwini;  incisionovciiiacTtioD 
ol  tibiRlix  xnllciu  tendila. 


3.  Tibialis  aniicus  to  cutoid  or  base  of  fijlh  melalarsaì,  U  the 
oppo&ite  of  (1)  and  the  idea  is  to  use  eccessive  invcrsion  powvr  to  rcin- 
force  detective  evcrsion  power.  This  oiicration  has  been  already  re- 
furred  to  in  connection  with  congcnital  equinovarus.  in  which  case 
the  permanent  Uctect  of  ihe  uvcrtors  i»  not  due  toparalysis  but  to  long- 
conlinucd  ovcr-stn-tching;  a  vcr>'  importani  parafici  lesson  can  bc  drawn 
from  thi»  by  those  who  care  to  thìnk  out  the  <|uestion  of  post-par aly tic 
ovcr-stretching  of  musclcs. 

The  slt'i»  of  the  operation  are  the  same  as  in  (a).     First  cut  do 
on  tbe  inscrtion  of  tbe  tìbials  anticus  and  take  the  tendun  off  ibt  in.se 
tion  as  long  as  possiblc  (Fig.  411).    Sccond,  after  closing  the  first 
wound   cut  down  on  the  junction  of  the  muscle  and  its  tendon  in  th 
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lower  Ihird  o[  the  Icg.  Third,  cut  down  on  the  point  sclcctcd  for  inser- 
tion  and  make  a  straìght  free  tunnel  through  fatty  tissue  from  the  one 
to  the  other.  and  pulì  the  tendon  down  without  twisting  ìt,  and  dose 
the  wound  in  the  k-g. 

Impiantation  oj  the  End. — The  whole  of  the  dorsum  and  outer  siile 
of  the  cuUoid  a$  wclt  as  the  base  of  the  fiftfa  mctutarsal  bcìng  covercd 
with  the  mattcd  fìbers  of  tar^omctatarsal  ligamentìt  will  gìve  great 
jitrength  to  the  periosteum;  by  stabbing  boldly  under  this  a  tunnel  can 
usually  be  made  without  diiTiculty;  if  the  bune  i)i  lo»  hard  turn  up  a  flap 
with  a  chisel.  The  rcal  difficulty  is  the  shortncss  o(  the  tendon  of  the 
tlbialis  anticus;  to  avoìd  the  neccsàity  of  peggìng  it  down  and  so  iniro- 
ducing  a  more  absorbablc  forcign  body,  it  ìs  well  to  bc  careful  to  dissect 
up  some  of  the  penosteal  expansion  of  tts  inAcrtion  with  the  tendon  and 
not  mcrely  divide  the  tendon  where  it  appears  to  nieet  the  periosteum. 

The  foot  is  of  course  pul  up  in  cvcrsion.  The  libiaìis  anticus  after 
this  transplanting  stili  acts  as  a  strong  flexor  of  the  anklc-joint.  and  has 
provcd  itsclf  a  powcrful  evertor  of  the  foot  (Fìg.  412). 

The  transplantations  abovc  dcscrìbcd  are  ali  in  front  of  the  mtd- 
tarsal  joìnt,  and  ali  bave  for  thcir  puq>o«e  altcraljons  in  the  distribution 
of  muscle  power  acting  on  the  mid-tarsal  joint,  rcgulating  mid-tarsal 
foot  drop,  pronatioa  or  supìnation.  They  bave  a  si-condary  action, 
it  is  truc.  on  the  ankle. 

The  operation  now  to  be  dc^cribed  is  one  almed  more  directly  at 
varus  and  valgus  deformìty  at  the  ankle-joint,  and,  thercfore,  affccts 
the  hind  part  of  the  foot  behind  Chopart's  joint.  As  we  bave  already 
indicatcd  the  mechanìcs  of  this  part  must  be  considered  as  distinct  from 
thosc  of  the  forepart  of  the  foot. 

4.  Skifting  half  the  tenda  A  c/iillis  furiher  on  to  the  outer  or  inner  side 

oJ  tht  OS  cakis  is  aii  operalian  to  currect  varus  or  valgus  of  the  hind  part 

of  the  foot.     The  otcasion  (or  the  operation  dcn-s  not  arise  directly 

from  a  paralytic  condttion,  but  rathcr  from  distortion  of  the  hcel  and 

aitcration  of  the  line  of  tracticin  due  to  prolonged  walking  on  one  side 

of  the  foot.     The  operation  may,  Iherefore,  be  indicatcd  in  some  cases 

of  congenital  tlub-foul.  and  is  in  evcry  way  aìmilar  to  the  operation  for 

shifting  half  the  ligamentum  palella:  dcscril)cd  under  dìslocation  of  the 

patella. 

_         The  Operation. — A  longitudinat  incision  is  made  down  the  middle  of 

I  the  back  of  the  tendn  Achilli$,  the  tendon  is  split,  the  insertion  of  the 

B  half  to  be  advanced  is  scparated  with  the  periosteum  from  the  bone. 

B  A  corresponding  piece  of  periosteum  is  tume<f  off  as  far  along  the  side  of 
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tbc  oft  cAick  ns  is  considered  necessary  to  correct  the  Une  of  action  of 
tlu'  nuiM'Ir;  the  Viiilf  tvmIoR  Ì5  ìnscrtcd  on  thìs  raw  area.     lì  a  sheet  of 
b«ne  ut  cut  uff  wilh  the  inscrtion  it  may  he  pegged  dovm  in  its  new  posi- 
lion.    It  posfUblc,  slitch  with  20-day  catgut  in  preferencc  to  intrn- 
durinn  n  non-absorbablc  foreign  body.    The  foot  is  bandaged  and 
j>|ilÌiUi'd  in  the  «luinovalgus  or  «juinovarus  position  according  to  the      , 
dcformity  to  be  corrected  till  union  i»  secure.    Wlicu  the  patient  b«gin$^| 
In  *alk,  «  postcrior  bract:  with  u  Hght-aiigled  pìcce  ninning  forward  " 
lluuugli  the  heei  riglit  lo  the  waìst  of  the  bool,  wìll  save  the  new  attach- 
inrnt  frum  suddeii  wreiichcs  before  it  has  been  traìned  to  resisi  straJn. 
'['hp  hwl  o(  the  boot  shouid  also  be  crookcd  nn  the  inside,  if  valgus  de- 
(orniily  i»  lo  he  torrcrted;  on  the  oulcr  side,  if  vanis  b  the  urìginal 
tlvlurniiiy. 

J|.  FIrxcr  ioM^us  hallucii  or  bolli  thìs  and  ficxor  languì  éigitorum  itila 
ikf  ItnJtì  Achillis  or  os  caUis.  is  an  operation  lo  reinforcc  wcak  calE 
muHcIcK  in  cnses  of  paralytìc  talipes  calcaneus.  As  pure  paralytic 
luUpvN  rfl]cancu!t  practically  docs  not  cxist  but  nearly  alvays  occurs 
a»  port  of  a  |>»ralytic  cakanco-cavus  thb  operation  is  usualiy  only  part 
iif  Ihr  wirn-whal  toniplicalcd  procedure  which  will  bc  dcscribed  below, 
iindrr  urihit^Iesi^-  The  lechnique  of  Ihe  Icndon  transplantation  may, 
however,  bc  given  here. 

An  inrlston  is  made  along  the  innur  side  of  the  tendo  Achillis  to 
vxpune  the  llcxor  tendons  05  thcy  pa.<«s  bchind  tlie  internai  mallcolus. 
M'hr  Icndon  to  be  transplanted  ìs  divided.  a  bultonholc  slìt  is  made  in 
ihe  tendo  Acbiltis  near  Ìl3  inscrtion,  the  hocl  is  then  raised  to  ihe  re-; 
nulred  puKltìon,  the  graft  is  puUed  through  the  buttonholc  and  suturaci 
1(1  the  !tidc!t  of  the  hole  and  tu  Uie  teadon  below;  it  is  stili  better  t» 
Imry  the  end  of  the  grafted  tendon  under  Ihcperiosteumof  ihehedìn 
Iho  way  nlready  dcscribaJ.  If  there  ìs  some  vidgus  dcformity  to 
ovoTComc,  as  there  often  is,  the  tendon  may  be  implanted  directly  imo 
Ihc  o«  caIcIìi  a  little  to  the  inner  side  of  the  tnsettion  of  the  tendo 
AehIIIU.  I(  bniji  flexof^  Icndons  are  used,  the  ficxor  longus  hallucis  may 
be  iriLfted  Ìnto  the  tcmio  Achillis  and  the  flexor  digìtonim  into  the 

OtlClllCÌl). 

It  il  Mildum  of  udviintage  to  utilizc  tlic  libialis  po&ticus  in  thLs  way 
iw  ita  norma)  functìon  is  too  important  to  be  dispensed  with,  while 
flntnn  of  the  trx-s  ì»  a  !«*  ìmporlant  loss. 

6.  TranipUHliilion  oj  mtt  or  More  htimslrvtgs  lo  the  patella  in  order 
to  reinforce  ihe  action  of  the  quadriceps  cxtcnsor  is  an  0[K>ration  whtch 
ha>  provrd  of  very  grcat  benefit  in  many  case»  in  whìch  the  quadric^« 
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Ì8  not  totally  paralyzed,  but  is  not  able  to  do  iti  work  alone  without 
again  falting  ìnto  dìsuse  from  over-strctching. 

It  is  no  use  trj'ing  thi's  opcration  whcn  the  hamstring  miLsdes  are 
^t  atrong,  for  a  yftak  muscle  would  probably  fail  to  maintain  iu 
ìcicncy. 

Operalicn. — A  long  inciston  is  made  along  the  biccps  muscle  from 
the  middle  of  the  thigh  to  its  insertìon  in  the  upper  end  of  the  fibula. 
The  muscle  is  sepitratecl  and  its  Icndon  divided  at  its  insertion.  An 
incisìon  is  made  over  the  outer  part  of  the  upper  cdgc  of  the  patella. 
A  (ree  tunnel  is  madr  from  thu  onv  wuund  to  the  other.     A  paìc  of 


Pio.  413 


|. — PolivinycUlb.     Ti ajuplmilu liuti  ui  bicqu  lu  (jnlclhi.     Note  votuDUry 
cMcnaion  oi  knec. 


forceps  is  paaaed  up  it  to  grasp  the  tcndon  at  its  very  end.  The  tcndon 
is  pullcd  down  the  tunnel  and  ihe  long  wuund  is  immediately  dosed 
with  great  care. 

The  aponeurosis  of  the  vastus  externus  is  buttonholed  in  two  places 
by  stabbing  a  ticalpel  through  it.  The  tendon  i.4  pulk><l  through  thcac 
two,  thu&  pas&ing  loto  and  again  out  of  the  suprapatellar  pouch  of  the 
knce-joint.  The  end  of  the  tendon  Ls  then  buried  in  a  tunnel  on  the 
front  of  the  patella.  The  wound  b  doscd.  The  Limb  is  bandagcd  and 
tìxcd  on  a  pusterior  splint.  As  the  musciUar  effort  in  slraightening  the 
koee  is  coR-iiderable,  the  most  carcful  musde  training  if.  ncccssary  to 
ensure  a  good  permanent  result  (Fig.  413). 


sECTioN  xm 

CONGEMTAL  DISLOCATION  OF  THE  HIP 

By 

SIR  ROBERT  JONES.  Ch.M.,  F.R.C.S..  Hon.  F.R.C.S-I.  ano  DAVID  MctRAE 
AITEEN,  AM.,  U.B.,  Cb.B.,  F.R.CS.  (Ed.  ahd  Ehc.) 

Durìng  the  last  dozcn  years  the  radicai  treatment  of  congcnitAl 
(lislocatìan  of  the  hip  has  undergone  great  changes,  and  has  been  es- 
tabUshcd  on  a  sound  beisis. 

The  deformity  may  occur  as  a  displacement  in  uUro,  but  probably 
ìs  to  be  rcgarded  as  a  common  obstclrìc  injury  whìch  is  net  casily 
recognized  at  the  lime,  unless  specially  looked  for.  The  reason  for 
this  is  that  in  the  chubby  limb  of  aa  infant  no  obviouii  deformity  is 
visiblc,  nor  is  there  any  impainncnt  of  movcmcnt  which  is  likciy  to 
attract  the  attention  of  the  mother  or  nurse.  Hence  il  is  not  till  the 
ohiid  watks  ihal  its  clumsy  rolUog  gait  calls  attention  to  the  fact  thal 
the  hip-joint  is  not  normal. 

The  recognition  of  the  invariability  of  Wolff's  law  puts  considerable 
responsibility  on  the  ohslctridan,  for  the  longcr  the  head  uf  the  femur 
is  out  of  the  acctabulum  the  longcr  are  these  alructures  dcprived  of  the 
mouldìng  eficcts  of  norma!  physiological  movcment.  It  should  there- 
forc  bc  taught  that  part  of  the  duty  of  the  ob.itctridan  is  to  detcrmìnc 
ihat  the  head  of  the  femur  ià  in  its  proper  posìtion  in  everj'  new-born 
child.  To  do  this  with  certainty  ali  that  is  needed  is  to  place  the  finger 
bclow  the  middle  of  Poupart's  ligamcnt  and  feci  the  rounded  head  with 
the  femoral  artery  pulsating  in  front  of  it.  If  there  i.s  a  di^luLalion  the 
linger  sinks  into  an  abnormal  hollow.  and  a  short  cxamination  will  soon 
fìnd  the  head  of  the  femur,  usually  di»placed  backward  on  to  the  dor- 
sum  iiii. 

Very  often  the  surgeon  docs  not  see  the  ca.sc  lill  the  child  has  begun 
to  walk.  If  the  deformity  is  unilatcral  the  incqualìty  in  the  two  limba 
soon  attracts  the  parent's  attention,  but  if  the  dcfurmity  is  bilateral  it 
may  stili  he  overlooked  for  some  time;  but  sooner  or  later  the  clumsy 
waddlìng  gait  attracts  attention. 

DiagnosÌN  shouid  not  be  difhcult  ìf  the  examination  is  thnrough. 

(fl)  There  is  a  characleristìc  rolling  motion  in  walking.  which  shouid 
ftuggest  examination  of  ihc  hip. 
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(i)  If  the  deformity  is  ihe  usuai  dorsal  tlislocatìon,  tbcrc  b  pro- 
nounccd  lordosis  in  the  lutnbar  reginn,  which  h  very  unsìghlly  and  at 
great  importance,  as  we  shall  see  when  dealing  with  treatment. 

(e)  Measurement  of  the  lenglh  of  the  limb  in  of  v^ìie  only  when  the 
deformity  is  unJlatcral. 

((2)  Movemenlà  of  the  limb  timy  uppear  frce,  but  thcrc  ìs  usually 
some  Umitation  of  ubduction  and  of  cxtemaJ  rotation,  on-ing  to  the  fact 
that  the  head  Ì&  lodgcd  in  a  Hat,  false  acetabulum  un  Lhc  dorsum  ili!. 

(e)  On  lesUnK  by  Xélaton's  line  the  trochanter  major  ìs  found  toj 
be  abovc  its  norraal  posttxon. 

(f)  The  head  of  the  feraur  is  not  in  in  normal  position  bdow  the 
middle  of  Poupart's  Ugamcnt  with  the  fcmoral  artery  pulsating  in  ìronL 
of  it,  and  furthcr,  the  head  is  found  ìn  some  abnorniul  position,  usuallv 
on  the  dorsum  ìlii. 

(g)  "Telestopic"  movementat  the  hìp-joint  can  usually  bc  deiectc<!' 
by  flexing  the  paticnt's  thigh  to  a  right  angle  and  then  sliding  the  head 
backward  and  forwa.rd  on  the  Hat,  false  acetabulum. 

(A)  The  trochanter  major  and  the  Iiead  can  generally  be  distin- 
gtiished  as  two  prwmincnccs  on  the  ilium. 

(()  An  X-ray  photograph  should  thcn  be  taken,  not  for  the  puq>ose| 
of  making  a  diagnosts  of  the  defonnity,  but  to  assist  in  tbe  statement  of 
a  prognosb,  for  ìt  enablcs  the  surgcon  to  form  some  estimate  of  the 
prominence  and  definition  of  the  upper  and  posterìor  tip  of  Uie  acetabu- 
lum.    If  this  position  of  the  rim  of  the  acetabulum  is  not  well  dc6ncd 
and  well  formed,  it  is  highly  probable  that  the  head  of  the  femur  will 
tend  to  slip  out  again,  cven  if  reduction  ìs  succcssfuUy  performcd.  and 
after-treatment  would  bave  to  be  prolonged.    If  the  posterior  and  upper 
cdgc  is  well  formed,  a  more  coaódent  prognosi»  can  be  given.    Il  isj 
wise  lo  Rive  a  guardcd  prognosis  beforc  ojH'ralion.    When  the  head  has 
becn  rcplaccd  in  the  acetabulum  the  surgeon  can  test  its  tendcncy  ta, 
slip  out,  aod  can  IheQ  encourage  the  p&rents  by  a  more  confìdcnt  rcport.J 
if  he  ÙTid&  cause  to  do  so. 

Treaiment.— The  only  operative  procedure  now  generally  employe 
for  the  treatment  of  congenita!  dislocation  of  the  hip  is  reducticm  by] 
Lorenz'^  tnethod,  or  some  modem  modìiìcaUQu  of  it.    The  procedui 
bas  bcen  cxtensivcly  practiiied  during  lhc  last  dozen  years,  and  man) 
modifications  of  it  bave  appeared,     It  Ì3  only  naturai  Ihat  every  sur-l 
geon  of  experiencc  should  acquire  methcvJs  of  manipulatìon  of  hìs  ovnj 
and  that  some  surgeons  should  have  devised  mcchanical  means 
doing  wbat  others  accompUsh  with  theìr  hands.    Nevcrtheicss 
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raccliRniral  (calure  of  the  procedure  is  Lorenz's  idea  of  returnìng  the 
head  lo  the  acetabulum. 

It  may  bc  mcotìoncd  tHat  open  opvmuon  to  expose  the  bcaJ  of  the 
(emur  and  the  acetabulum  ìis  noi  now  practised  as  a  routine  by  any 
surgeon  of  largc  expcrience.  ThU  is  an  operatìon  whicb  shouid  only 
be  rcsorted  to  in  rare  cases  in  which  no  nther  procedure  wiU  givc  any 
prospect  of  a  useful  funcUonal  result. 

The  opcialion  which  pretcdcd  Lorenz';*  mcthod  was  ihat  of  Pacci, 
Previously  to  1902  Robert  Jones  performed  thia  opcration  in  a  largc 
aumber  of  cases.  The  functional  rcsults  were  ofteo  satìsfactor}',  but 
net  so  goo4l  as  those  subsequently  ubtained  by  Lorenz 's  nietho(]. 

Pacci's  operation  consisted  in  pulUng  the  lìmb  directly  downward 
and  thcn  ouiward  to  strctch  ali  short  musei»  and  ligameni<>.  The 
thigh  was  then  6exed  on  the  body  and  the  Hmb  pu»hed  downward  in 
order  to  get  the  head  of  the  femur  as  nearly  oppo&ìte  the  acetabulum 
as  pos<tiblc.  The  head  of  the  femur  was  thus  brought  opposite  the 
acetabulum,  in  the  acetabulum  if  possible,  but  actuaJ  reduction  was 
not  an  essential  (loint  in  the  procedure.  The  next  step  was  to  make  a 
small  incision  abovc  the  head  and  >!sith  a  chisd  lo  roughcn  the  upper 
edge  of  the  acetabulum  and  the  adjacent  purt  of  the  head  so  as  to  excite 
the  formation  of  short  and  atrong  bands  of  adhcsions.  The  Umb  was 
then  securely  fixed  in  a  Thomas  knec  qilint  with  exlensions  to  prevcnt 
the  head  from  slipping  upward  again.  Later  the  child  waiLed  (or  some 
months  in  a  walkìng  cahper  in  which  the  body  wcight  was  chiefiy 
carried  on  the  ring  of  tlic  aplint,  so  tliat  the  head  ^vas  not  drìven  upward 
by  weight-bcaring. 

The  result  in  a  limited  number  of  cateti  vdn  dì^tinctty  good;  in  the 
otbers  the  tendency  of  the  head  of  ihe  femur  to  slip  upward  and  back- 
ward  soon  reasserted  itself. 

The  Lorenz  Operatioa. — This  differs  from  the  above  in  the  essential 
featurc  thut  the  aim  of  the  opcration  is  to  reduce  the  dìslocation  by 
actually  replacìng  the  head  of  the  femur  in  the  acetabulum,  or  as  we 
now  tnow,  securing  a  good  anterior  rcposition,  as  the  best  alternative. 
In  the  hands  of  the  mosl  experìenced  surgeons  the  avcrage  of  good 
functional  resultsisnow  about  goper  cent.;ìn  enrlier  days  it  was  not  so 
high.  Of  thcsc  we  think  not  more  than  40  t»  50  per  cent,  will  be  found 
ou  5lrict  examination  to  be  true  anatomical  reductionn  the  remainder 
being  anterior  reposilions. 

The  theory  of  the  operation  is  first  to  ovcrcomc  the  rcMstance  of  ali 
muselcs  and  ligaments  which  have  become  ^ort  by  adaptation;  then 
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H'hen  the  mobility  of  Uie  head  of  the  femur  is  incrcased  in  this  way.lo  > 
rcpUcc  the  head  in  the  sockct  ;ind  alluw  the  shaiic  «f  the  socltcì  lo 
improve  ^radually  by  adaptìvc  changes,  under  the  moulding  ìnfluence 
of  ihe  pressure  of  the  head  uf  the  fcmur.  , 

The  usuai  method  of  procedure  at  the  present  day  is  less  severe 
than  that  originally  described  by  Loreaz.  Increascd  manipulative  skill 
acquircd  by  practicc  and  cxpcricntT  cnabics  the  surgcon  to  lift  the 
head  of  the  fcmur  over  the  posterior  edge  of  the  acctabulum.  and  thcn 
with  a  fulcrum  behind  iht  trochiLnler  lo  abdutt  ihc  limb  and  Icvi-r  thi- 
thc  head  fom'ard,  either  into  its  anatomica]  positioa  or  into  a  good 
position  of  "anterior  reposìtion."  With  increased  experience  ever^' 
surgeon  findii  that  this  can  be  done  with  less  preliminary  oventretching 
of  short  structures  than  was  formcrly  the  routine. 

It  is  rìght,  however,  to  describe  the  originai  Lorenz  metliod,  for  11 
ìs  the  pattern  from  which  ali  modem  mcthods  have  bi-cn  dcrivcd. 

The  shortening  of  the  adductor  group  of  oiusicles  Ìs  first  dealt  wìth. 
An  a^sistanl  abducts  the  thigh  so  as  to  make  the  adductor  muscles 
tensc.  Suddcn  firm  pressure  with  the  thumb  over  the  rounded  tcndon 
of  the  adductor  longua.  at  the  ptiinl  of  junction  of  muscle  fibers  and 
tcndon,  will  cause  the  rupture  of  the  muscle.  The  samc  efifcct  can  be, 
produced  by  a  sharp  firm  tap  with  the  ulnar  side  of  the  hand.  Any 
othcr  tense  tnusclc  bands  can  bc  scvered  in  the  same  way  or  eì&e 
stretched.  Ruptnring  a  muscle  by  pressure  of  ihe  thumb  rcquires.-vonie 
practice  and  depcods  more  on  knack  than  on  force.  Thcrc  is  very 
Utile  bruising  of  the  part  if  this  is  donc  ^kilfuUy. 

Xcxt  the  barasi  ring*  and  estensore  of  the  hip  are  stretdied  by  flex- 
ing  the  ihigh  and  firmiy  extending  (he  knee.     The  flcxors  are  next 
sirelchefJ  by  tuming  the  child  face  downward  and  firmiy  hyperextend- 1 
ing  the  hip. 

Haviag  thus  madc  a  direct  attatk  on  each  group  of  muscles,  the 
next  stage  U  general  strctching  of  ali  ligamcntous  structures  about 
the  joìnt.  This  can  be  done  usuaily  by  hand.  in  more  obstinatc 
cascs  by  block  and  tackle  attachcd  lo  the  limb  by  a  skein  of  wool 
hitched  above  and  below  the  knee.  The  counter  pulì  may  l>e  got 
by  a  towcl  foidcd  cornerwÌ.st;  round  the  groin  and  knotled  over 
the  head  of  the  table.  The  limb  is  then  tìrmly  citcndcd  straight 
downward  and  in  various  degrees  of  ubduction  till  the  head  of 
ihe  femur  comcs  easily  down  lo  ihc  leve!  of  the  acctabulum  or  the 
Irochantcr  major  down  to  Nélaton's  line.  The  attempi  may  thefij 
be  made  lo  reduce  the  distocation.    An  assUtant  standing  on*  the 
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oppositc  side  of  the  paticnt  grasps  the  pclvis  firmly.  onc  hand  holding 
the  creai  of  the  ilium  witli  his  thumh  along  the  line  of  Poupart's  liga- 
ment;  the  other  hand  grasps  the  pubis  and  the  tuber  ischii  in  the  per- 
incum.  The  assistant  must  kccp  his  wrisls  and  forcannA  wcll  down  out 
of  the  way  wliile  the  surgeon.  graspinu  ihc  Umb  near  the  knec,  swings 
the  limb  inward  and  upwurd  to  complete  flcxion  and  thcn  carrics  on 
the  circuUr  movement.  brìnging  the  head  of  the  bone  in  a  cìrcular  path 
behind  tlic  acctabulum.  With  his  other  hand  the  surgeon  tries  to  lever 
the  head  forwanl  over  the  [uwterior  lip  of  the  acetabulum.  Al  Ibis 
stage  it  19  frequently  lound  that  tight  struclures  across  the  front  of 
the  jolnl  prevcnt  the  head  from  getting  out  far  enough  to  jump  over  the 
edgc  of  the  ac(?tahulum.  To  stretch  thcsc  structures  an  assistant  puts 
his  tìst  or  some  other  suitable  pad  behind  the  trochanter  to  act  as  a 
fulcrum,  and  the  limb  itself  is  used  as  a  lever  to  stretch  these  short 
ligamcntous  struclures.  To  do  this  quickly  and  cffcctivcly  rcquircs 
:<>ome  expt-rience  and  jmlgment,  as  wìLh  the  head  en^a^ed  in  this  way 
aguinst  the  outsidc  of  ihe  postcrior  Hp  of  the  acctabulum  a  rough  move- 
ment may  eause  a  fracture  of  the  neck  of  the  femur — which  U  a  horrìble 
acddent. 

rf  surcessful  in  stretchìng  these  structures  the  surgeon  may  he  able 
to  manipolate  the  head  over  the  posterior  edgc  of  the  acetabulum. 
Bcforc  going  any  farlher  the  anlerior  ligamcntous  structures  should 
be  stili  further  stretched. 

The  iurgiron  can  now  form  some  estimate  of  the  result  that  may  be 
expected  by  slowly  bringing  the  limb  downward  till  the  head  sHps  out. 
If  the  head  slips  out  atmost  at  once,  the  upper  and  poaterior  Up  of  the 
iiretabulum  ìs  prohably  noi  well  adaptrd  for  retaining  Ihr  head;  on 
the  other  hand,  the  farther  the  limb  can  be  brought  toward  a  popition 
parallel  with  its  fcllow  of  the  oppositc  side,  the  more  confìdent  is  the 
prognosis  of  .1  good  anatomica!  rcsuU. 

This  test  is  not  merely  of  value  with  regard  to  prognosis.  but  it  also 
inllucnces  the  vnrious  pi>int:i  tjf  the  latcr  stages  of  Ihc  treatment. 

The  first  of  thcsc  points  is  the  position  in  whtch  the  limb  Is  to  bc 
fixed  in  plastcr.  The  posltion  required  is  one  with  the  head  well  for- 
ward.  To  securc  this  the  tbigh  i-t  fixed  in  full  abduclion  with  the  knee 
well  posterior  to  the  sagittat  piane  of  the  body  and  the  foot  stili  more 
poslerior,  ».r.,  with  the  ihìgh  rolaled  inward. 

Thcre  is  ropm  for  a  grcat  deal  of  varìation  In  thisposìtion.dcpcnding 

[  chietly  on  the  surgeon's  estimate  of  llic  nature  of  the  case  he  is  tiandling. 

lus,  )f  he  is  dealing  with  a  poorly  formed  acetabulum,  out  of  vrhich  ihe 
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.A.  ooet^i  the  head  wcll  forward.  siili  more  U  ihc 

ttmA  h  M>  poorly  forniei)  thal  ihc  ticait  connoC  b( 

...layn!  «  ifcc  acctabulum  at  ali.     tìh  manipulatìon  can-l 

jiw  rtstked  in  an  anatomical  r«posttion,  but  only  in  an 

-     In  such  a  case  it  is  of  the  utmost  tmportatice  that 

,    ,  ^,\>i  wellforward.so  thal  the  rcsulling  false  acetabu- 

|h[  In-JK' ,,    .        ■  .  .  .  .  J 

.  i,e  ÌP  »  sufticicntly  amenor  posiuon  to  prevent  Ine  recar-j 
J  lonKwis     On  the  othcr  band,  U  the  head  is  lodged  in  a  well-j 
j-LnfA  ttrtabulum  it  i*  not  neccssarj'  to  emphasize  the  forward  position  - 
-iIlj  head  quitc  *«  strongly.    The  safe  riìle  is  to  Itecp  the  head  well 
^^^  ttd  the  thigb  well  inverted;  as  the  surgeon's  erpcrience  in-' 
I^0ht  «a iaun  when  he  may  relax  Ihis  ru!e. 
^^^  ff*t  iMÌat  b  the  pcriod  during  wbich  the  lìmb  is  to  bc  kepi  in^ 
'  _iciwtgty*>-"    The  originai  rulc  was  three  month».     ({ltc  again 
**        .^1-  rtWTi«i»ct  must  guide  lum.     If  he  has  mert-Iy  made  an 
'**  |«f  if  the  acetabulum  li  very  poorly  developed,  three 

[%Mbag  for  the  rir.4i  stage  of  formation  of  a  false  aoetabu- 
rband.  the  head  is  well  lodgcd  in  a  good  acctabulumj 
Whrn  ihe  lirst  plastcr  splint  is  removed,  the 
^f  Mtceon  i^  wlielher  the  heiid  is  stili  in  po^tion.     If 
of  the  head  ìh  felt  in  the  jorroin  ali  is  veli,  andl 
.-^^ushl  down  30"  or  45°  and  again  Cxed  in  plaster. 
^7iM«  dcpcntlà  on  the  nature  of  the  case.    The  aftcr- 
vvJ  «."«s*  *'th  tlie  head  sccurcly  lodged  can  bc  pushcdj 
.  <>U|;eà  rapidly — say  four  plaster  spicas  in  succc&-1 
,^^y^  IÙ!-t  i>«>!^iti<]n  down  to  a  po^Uon  paratie)  with  the 
^g^,-,|[  ul  SÌA  wceks.     A  bad  case  or  a  mere  anterior 
yi^yr,i^^-^i'v-  aa  entìrely  new  false  joint  has  to  he  tnade.l 
-^  \Tr>'  gradually  ihrough  half  a  dozen  positìons] 
_^^  «lim'  nionlhs  ìn  each.    Nothing  is  evcr  gaincd  by 
-o  Ji  kB  d\»ibtiul  cascs  excrdsc  paticncc  and  persevcr- 

,^-  ^  the  treatment  the  child  shouid  be  encouraged^ 
.,  i^f\T  the  Ipr  and  foot.     If  the  plastcr  spica  isj 

\4t  tu  w?t  lìkely  to  move  to  an  injuriotis  cxtcDt. 

A.->.  kàK  and  hastcns  thusc  subtlc  adaptìvc  cbanges^ 
.  toàfU  or  a  poor  acetabulum  Is  dce|)vncd  and  ' 


^'  I 

y-,  ^4  »^ffike*s  of  the  joint  occurring  as  a  result  ofl 
^    U  vMOft  chjldren  stifTness  is  usually  the  resulta 
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of  rough  handling  causing  some  injury  of  Joint  surfaccs.  In  childrcn 
over  ninc  ycars  of  age  lh«  risk  «f  ii  stiff  joint  is  very  real,  for  llie  wliolc 
procpss  of  manipulation  is  of  tcn  more  dìfficult. 

In  our  practice  at  the  present  day,  the  essential  part  of  the  procedure 
ì-s  to  Hex  tJie  Ihigh  al  ri^ht  angles  to  the  body,  so  tliat  the  head  of  the 
fcmur  passcs  down  to  the  back  of  the  acctabulum.  thcn  to  try  to  lift 
the  head  over  the  posterìor  cdge  of  the  acetabulum,  abducting  the  limb 
with  a  fulcrum  bcKind  the  Irochantcr  major  so  as  to  strctch  the  capsule 
and  lever  the  head  of  the  femur  forward.  The  elaborate  atretchìng  of 
al)  structures  first  as  in  Lorenz's  originai  mcthod  ìs  elìminated  as  far 
as  possible,  only  Ihose  structures  being  stretched  which  are  found  to 
obstruct  reduction.  The  idea  being  to  effect  Ihe  reductìon  with  the 
iiiinimuin  disturbante  of  the  soft  parls.  neccssarity  Ihc  skili  and 
experience  of  the  »urgeon  ìs  an  important  factor. 

Wc  havc  now  greatly  reducetl  the  period  of  fixation  in  thv  grcat 
majority  of  cases.  and  instcad  of  laking  12  or  18  months,  treatment  is 
often  completed  in  sìx  months. 

To  accomplish  thi».  a  Kccom)  manipulation  is  carrìcd  out  whcn  the 
plastcr  ìs  changed.  The  object  of  thìs  is  to  invert  the  limb  while 
straightening.  An  a&si»tant  holds  the  limb  abovc  the  kncc  and  puUs 
on  it  while  he  vcry  gently  adducts  it.  At  the  same  time  the  surgeon 
grasps  the  thigb  just  below  the  trochanter  and  bya  successìon  of  roll- 
ing  movemenu  rolates  the  limb  inward.  If  rotation  is  found  dilTicuIt 
a  second  manipulation  of  the  same  kind  may  he  nccessary  whca  the 
plasler  is  again  changed  at  the  end  of  six  weeks. 

Care  must  of  coursc  he  takcn  not  to  Ict  the  head  slip  out  by  adduct- 
ing  the  limb  too  far  or  too  rapidly.  Judiriously  empioyed,  this  method 
of  procedure  has  been  found  a  great  aid  in  reducing  the  duration  of 
treatment,  and  in  incrcasing  the  mobility  and  usefulncss  of  the  limb. 

FAILIIRES.  niFFICULTIES  AND  ACCIDENTS 


ìt  is  generally  true  that  the  younger  the  patient  is  the  eaìuer  it  is 
to  reduce  a  congenital  dislocatlon,  though  this  rule  has  exceptions.  Up 
)  to  the  agc  of  five  years  the  surgeon  mll  usually  succeed  in  reduction  at 
'  the  first  attempi.  The  difficulty  of  reducing  the  dialocation  is  greater 
^in  oldcr  childrcn,  and  of  those  over  cìght  or  len  ycars  only  a  few  cases 
[are  amenable  to  this  treatment.  Thcre  are,  however,  some  exceplions, 
,  but  tbere  is  a  distìnct  risk  of  the  joint  being  stiff. 

(a)  It  frcqucntty  happcns  that  the  surgeon  fails  to  reduce  the  diskv 
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whcn  using  thi's  posìtìon  for  strctching  the  antcrior  part  of  the  capsule. 
The  aceidL-nl  happcns  wilh  the  head  cngagcd  agoinst  the  posterior  cdge 
of  the  acctabulum.  The  clanger  of  fracture  is  much  grcater  at  a  second 
manipulatìon  than  at  the  first  owins  to  wasling  of  the  bone  from  disusc 
in  the  intcTva). 

(tf)  Dislocatioa  in  the  plaater  apica  soraetimes  occurs  after  a  succcss- 
ful  reiluction.  It  U  due,  first,  to  a  poorly  dcvclopcd  posterior  edge  of 
the  acctahulum,  and  second,  to  an  crror  ìn  position  whcn  putting  on  the 
plaster.  While  the  plaster  bandages  are  being  applied  the  head  of  the 
femur  should  be  kept  wcll  forward  and  the  plaster  shouid  be  well 
rubbcd  in  and  mouidcd  behind  the  head  and  the  great  trochantcr. 
Even  if  ihe  phster  is  propcdy  applied,  a  subscquent  crack  may  easily 
givc  enough  play  for  this  accìdent  to  occur.  When  suspectcd,  the 
plaster  should  be  rcmoved  atid  the  dislocation  very  gently  rcduced  and 
the  limb  securely  fixed,  rem em beri ng  the  increaseci  liabilìty  lo  fracture. 
Ajlrr-trealment.—ln  order  to  minimize  wasting  from  disuso  atrophy, 
the  child  should  be  allowcd  to  use  the  limbs  cvcn  lor  walkìng  whencvcr 
pussìbic.  This  functional  use  of  the  limb  aids  in  moulding  the  new 
acetabulum.  Herc  again.  howcver.  the  surgeon  must  txercìse  judg- 
ment.  If  he  is  dcaling  with  a  wcll-formed  acctabulum,  he  may  proceed 
with  some  measure  of  boldness;  if.  on  the  other  hand,  he  is  dealìng  with  a 
very  shallow  acctabulum  or  with  an  iinterinr  reposition,  he  must  cxcr- 
cise  grcat  palience  and  aliow  timc  for  adaptations  to  the  new  posilion 
of  the  limb  to  take  place. 

In  the  last  stages  in  what  may  be  called  "weak  resulta"  the  paticnt 
may  be  set  to  walk  in  a  walking  caliper  for  raany  months.  The  head 
of  the  femur  cannol  Iravel  upward  in  Ibis  spUnt  under  the  influencc  of 
body  wcìght,  and  so  more  timc  is  givcn  for  a  ncw  acetabulum  to  be 
formcd.  wilhoul  unduly  prulunging  the  stages  of  ab&olute  fixation.  It 
should  bc  dearly  undcrstood  tbat  this  is  not  part  of  the  ordinary  treat- 
ment; it  is  a  precaution  taken  after  the  routine  treatment  has  produced 
as  good  a  result  as  can  be  cxpccted. 

Il  must  bc  rcmcmbered  that.  if  the  surgcon  fails  in  mainiaining  an 
anatomìcal  reduction,  he  shuuid  bring  the  head  of  the  bone  wcll  to  the 
front,  just  below  and  to  the  inncr  side  of  the  antcrior-superior  spine. 

■Such  an  anterior  reposition  ìs  often  a  bettcr  functional  rcsult  than  an 
inatomical  reposition.    It  complctely  corrccts  the  lordosis.    Lordosis 

'is  so  oftcn  associatefi  with  severe  pain  in  the  back  in  later  life  that  it 
should  in  evcry  case  be  corrccted. 


SECTION  xn' 
INFANTILE  PAR.\LYSIS 

SiR  ROBERT  JONES,  Cb.M.,  F.R.CS-,  How.  F.R.C.S.I.  amo  DAVID  McCRAE 
AITKKN,  A.M.,  M.B.,  Ot.B.,  F.R.C.S.  (Eo.  ASCD  Eng.) 

PARALYTIC  DEFORMITIES  DUE  TO  CEREBRAX  PALSIES  IN 

INFANTS 

Among  the  cerebral  palsies  of  infants,  those  characterized  by  spastic 
paralisi»  of  muscles  with  associateti  clcformiltes  havc  provnl  most 
amenablc  to  treatment. 

The  avithors  bave  becn  accused  by  neurologica!  friends  of  failing  to 
distinguish  with  sufficicnt  accurary  Iheaeveral  varietiesof  ccrebral  palsy, 
and  of  loosely  classing  as  "spastic  paral^'^s"  cases  arìsing  from  inter- 
fercnce  with  motor  cells  and  cases  of  dcrangemenl  of  coOrdination  and 
control  arising  from  some  impairmcnt  of  intracranial  tracts.  Thcrc  is 
probably  some  ground  for  the  occusatton,  but  the  fact  remains  that  the 
niodes  of  orthopedic  attack  found  succes.iful  in  genuine  cases  et  spastic 
paraplegia  bave  proved  more  or  less  aucccssful  in  other  similar  condi- 
tions,  and  havc  evcn  succeedcd  in  some  casc-i  of  localized  athetosìs. 

When  discussing  the  possìbility  of  recovery  in  cases  of  spinai 
paralysis  fpoliomyelitis)  the  whole  argumenl  turned  on  Ihe  fact  that 
the  spinai  celi  might  not  he  killcd  but  only  tcmporarìly  disablcd,  and 
that  in  the  meantime  the  whole  nerve-muscle  apparalus  had  got  dis- 
ordercd.  In  the  case  of  ccrebral  palsies  prcdscly  the  samc  argument 
holds  good,  only  the  number  of  factors  to  be  considered  is  inrrcased. 
Etiologically  the  sequence  of  events  is:  first,  an  intracranial  lesion  which 
causcs  impairmcnt  or  tcmporar>'  aboliUon  of  the  motor  and  inhibitory 
contro)  by  Iheupperncurons;  jccomJ,  asa  conscquenceof  thi&,  disordered 
and  unconlrollfd  reflex  activity  of  the  spinai  ncrvc  ccntcrs;  Ihird.  con- 
tracturcs  of  rcrlain  group*  of  muscles  and  overslretching  of  iheir 
opponcnts; /ourf A.  a  disorder  of  the  rcfìex  and  voluniary  excitability 
of  llic:  ncrvc-musde  apparalus  due  to  the  contracture  of  one  group  and 
the  over-stretching  of  ihcir  opponenls.  This  lourth  elcmcnt  is  rcally 
the  key  to  the  trcalraent  which  Robert  Jones  first  cmploycd  cmpirically. 
Its  signi  licance  has  been  madc  clcar  only  by  eomparing  cUnical  experi- 
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practical  òrìp.  thal  whi-n  a  paralyzed  child  !■*  bi'ing  taughl  lo  walk  il  is  a 
great  hcl[>  if  he  caii  hold  a  pair-of  sUcksin  his  hands;  if  his  hands  are 
aevercly  paralyzed.  the  ditììcuUics  of  education  of  the  locomolor 
appatatus  are  greatly  ìncrcased. 

The  sccond  rcason  ìs  thal  al  any  rati-  some  of  the  diplegias  in  whìch 
the  lowcr  linib  is  more  affected  than  the  upper  are  due  to  a  vcrtical 
hemurrhage  which  has  compressed  the  leg  areas  considerably  and 
sprcad  down  only  slighlly  over  the  arm  arcas.  Cunsequently  the  brain 
cells  have  sulTered  from  comprcsaion  oniy  for  a  lime,  tìll  the  hlood  dot 
has  becn  absorbed.  Thert-  are  ground»  (or  suspectìng  that  cascs  in 
whieh  the  upper  limbs  are  more  affected  than  the  lower  are  more 
frequcntly  due  to  an  inflammatory  lesion  in  which  the  brain  cells  have 
bcen  poisoned  by  toxin  and  therefure  more  profoundly  impaired;  conse- 
quentiy  the  prognosls  must  bc  guardcd  in  such  cases. 

The  difTiculLy  in  getting  accurate  stalistics  is  n>  great  that  it  is 
ìmpossiblc  to  venture  on  any  dogmatlc  statement,  but  the  diffcrcncc  in 
the  behavior  al  the  two  type*  under  treatment  is  verj*  pronounced, 

In  cases  of  hemiplegia,  in  whìch  the  paralysis  afiects  onc  side  of  the 
body,  the  function  of  the  upper  limb  is  often  more  impaìrcd  than  that 
of  the  lower  limb,  and  a  great  number  uf  them  can  definìtely  bc  ^tated 
to  have  commcnced  after  an  illncss  ìn  infancy. 

In  ali  lypes  there  may  be  more  or  less  mental  impairraent.  Some 
are  imbecìles;  these  probably  include  a  large  number  of  ihosc  cascs 
originating  before  birlh  in  imperfect  development;  many  cases  due  to 
infective  intracranìal  processe^  are  also  mentally  defectìvc  owing  to  the 
infectivc  proccss  having  impaired  the  highcr  centers.whilc  grave  mc»lal 
defeci  occurs  less  frcquently  in  those  merely  due  to  pressure  by  blood 
dot. 

As  educalion  is  an  Jmportant  part  of  the  treatment,  serious  mental 
defect  h  an  impassible  bar.  for  the  child  must  be  able  lo  tr>'  to  do  things 
with  hi5  hands  and  fcet.  In  this  connection  it  is  netessary  to  rlis- 
tinguish  between  real  cases  of  mental  defect,  and  those  cases  in  which 
cfforts  to  pcrform  voluntary  movcment  are  broken  into  by  sudden 
disorderly  reflex  spasms.  In  some  instanres  a  rhild  may  appcar 
imbccile  and  unablc  to  speak,  whcn  the  real  fault  is  that  reflex  spasms  of 
the  muscles  of  the  tonguc  prevenl  dìslincl  articulation. 

Cases  with  ìncontìnence  of  urine  and  faxes  are  not  suitable  cascs  for 
opcration;  few  of  them  rcach  aduli  lifc.  Cases  wilh  rcpeatcd  fits  or 
convulsions  in  the  past,  which  have  been  steadily  diminishìng  in  Ire- 
qucney,  are  not  barrcd  to  treatment. 
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The  lyi)e  of  case  in  whirh  it  is  «asiesl  lo  folloiv  !he  processes  at  vn 
is  paraplcfiia.  due  li>  vertical  hemorrliaKC  and  corapression  of  the  he 
during  a  pmlongcd  labor. 

In  the  first  instance  th«  cclU  of  ihc  motor  cortex  are  put  out  of  action 
by  thf  pressure  of  the  blood  dot.  and  associatcd  intracranial  cffusion. 

The  infant  lies  in  its  cradle  verj'  much  in  the  flexed  posìtion  in  which 
il  lay  in  ultra,  and  does  not  voluntarily  kick  aboul  its  legs  because 
ihc  ccrchral  motor  cclls  ari-  not  actìng;  ìf  the  arm  area*  havc  bccn 
touchcfl.  it  does  not  Icarn  tu  use  its  hands.    The  child  thus  faìls  lo  learo 


Fic.  414.  Ptc.  41J. 

Fio.  4I4-— a.  C  Sputkpanlegiaadcluctoralranijly  <onitaclc(l.  W^knl  «iifa  suppvrt 
onl)'  croi«ÌQg  kncr»  btfort  operallon. 

Fi<>.  4i5-^A.  C.  «bout  three  ycan  I&ici,  sbowiiut  frcc  ibductioD-  SUong  btlutcing 
power.     Note  strons  posilìon  of  feci. 

the  position  and  use  of  its  own  limbs.  Next,  the  flexors  of  the  thìghs. 
hamstringK  and  adductors,  being  in  a  |)usitìun  of  advantagc  and, 
further,  actually  more  matisive  than  thcir  opponente,  bccomc  short 
while  Ihc  opponenls  are  over-strclched.  The  calf  musclcs  usuaUy 
contract  and  the  foot  is  often  in  an  equinovanis  [wKiition. 

When  the  child  is  old  enotigh  to  stand,  if  Ihc  deformity  is  not  too 
grcut,  he  bus  hips  llcxud.  Ihighs  addurted,  sa  that  thi-  knees  cra-ts  when 
he  walks.  and  he  lannot  gel  his  hecls  to  the  ground,  but  walk&  on  liptoe 
with  a  pceuliar  jcrking  gail  owing  lo  donus  of  the  calf  musdes  (Fìgs. 
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414  and  415).  This  "scìssors"  gait  is  too  wdl  knowa  to  nced  (urther 
dcscrìption.  Evcry  dcgree  occur»  frum  a  slìght  ^pastic  gait  to  the  case 
that  Lies  ahsolutely  helpless. 

Keflexes  with.  a  lesìon  of  the  upper  neuron  ought  to  bc  exaggerated; 
yct  il  ia  oftcn  impassiblc  to  elicli  a  kiiee-JL-rk.  due  to  the  ovcrstrclching 
of  the  quadriceps  extensor  by  tbc  continued  shortening  of  the  ham- 
struigs.  Strong  contracture»  upstt  the  n-àvx  pictiire  in  other  parts  of 
the  limbs  in  the  samc  way.  One  of  the  most  charactcriiìtic  signs  in 
these  cascs  is  shown  when  the  child  là  standing  and  is  quickly  lifted 
by  the  shouidcrs;  the  lower  ìiraha  ìmmediately  Hex  stili  further  instcad 
of  eitendirg  under  gravity.  This  is  a  reflex  contrattioti  of  the  aircady 
contractcd  muscles  in  responsc  lo  the  aitcration  of  lension.  Similarly 
many  cases  if  suddenly  spoken  to,  or  if  startlcd  in  any  way,  bave  a 
sudden  reflex-  contraction  of  the  contracted  muscles.  This  state  of 
suptrr-excitabiiity  is  also  shown  loward  voluntary  motor  impulse 
freni  Ihc  brain.  For  cxamplc  in  cascs  in  which  the  hands  are  aflfcctcd, 
tlie  hngcrì  ami  thumb  are  usually  flcxed.  If  the  chìid  is  ask&l  to  open 
the  band,  the  first  rcsponsc  is  UBually  a  furlhcr  flesìon  toUowcd  by  a 
slow  and  difììcult  inhibiliun  uf  llic  flexors  so  thal  tlu-  lìngers  extend  with 
a  pecuh'ar  wcaving  motion  of  the  hand;  this  is  again  foUowcd  by  sudden 
uncontrolled  flexion. 

Il  was  two  papcrs  on  experimenls  tm  the  dog  ami  cat  conducted 
by  Magnus  of  Utrecht,  which  lìrst  suggestcd  the  cxplanatioii  of  this, 
and,  as  will  Uè  mentioned  later,  indicated  that  Robert  Jones'  cmpirical 
treatment  of  dividing  and  slretcliing  contracted  muscles  and  aiming 
at  first  resloring  balance  of  power,  rests  on  n  sound  physiological  basìs. 
According  lo  Magnus,  the  reflex  response  obtained  in  «lecerebraled  dogs 
and  cats  will  bt  cxtcnsor  or  flcxor  according  as  the  extcnsors  or  fleiors 
are  lirst  put  in  a  state  of  flight  tension  or  '"tonc."  Further  cHnical 
obscrvalions  sincc  rcading  his  papcrs  show  that  in  spastic  paralysis  it  is 
the  contracted  muscle  which  responds  most  readily  to  any  stimulus, 
whether  peripheral  or  centrai,  and  thal  therefore  trcalment  lorestore 
cqual  balance  is  correctly  direclcd  agaiiist  the  ultimale  fault,  which 
must  bc  conectcd  bcforc  orderiy  control  can  bc  obtained  by  rc-cducat- 
ing  the  liightT  tracls  of  ihe  nervous  system. 

Treatment  of  a  Typical  Case  of  Spastic  Paraplegia.^ — In  order  t{> 
mate  clear  the  procedure  here  advocatcd,  it  seeras  btst  first  to  dcscribe 
the  mcthod  of  dealing  with  a  straìght  forward  case  and  .subsequently 
to  discuss  further  proccdurcs  which  havc  bccn  found  uaeful  in  more 
complicated  cascs,  thus  following  the  line  along  vrhich  the  varìouà 
proccdurcs  havc  becn  evolvcd. 
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the  very  mildest  degrce.  for  they  lead  only  to  a  struggle  betwcen  the 
•  spastìc  musdes  and  the  controUìng  spijnt.  whìch  can  reduce  the  patient 
to  a  state  of  dangcrous  exhau^tion  ia  ,so  hours.  In  some  casesduring 
the  opcration  whcrc  a  Icnsc  band  has  bct-n  ovcriookcd  or  not  rcachcd, 
it  may  be  necessary  to  rebix  the  abductìon  and  admìnister  a  narcotic 
until  ut  any  rato  the  aftcr-effcct5  of  thu  ancCsthetic  havc  passcd  off. 

II.  Flesion  «f  thu  knets  can  often  he  ovcrcome  by  slretching  and 
(ixation  on  splints.  The  patit-nt  cannol  be  comfortably  fixcd  in  an 
abdurtion  trame  wilh  the  knccs  llexed  lo  any  extcnt;  Ihcrclore  the 
Icnees  shouid  be  got  into  a  fairly  gtraight  poiùtion  if  possiblc  before 
opecating  on  the  adducturs. 

Operalion  at  the  knee  is  tran.splantation  of  the  hamstrings  into  the 
patella  Cv..  page  645)  or  elongation  of  the  muscles,  never  mere  division, 
as  the  hHm^ìtring  tcndons  retracl  tuo  far  and  are  lost  for  a  future 
transplantation  if  this  shouid  bc  dcsirablc. 

III.  The  tendo  AchilUs  sbouid  ntver  he  divide^,  as  the  tendon 
retracts  too  far  when  the  foot  13  brought  to  a  right  angle  and  tioes 
Lot  unite  àtrongly;  the  result  is  a  bad  cakaneus  deformity.  The 
operatila  shouid  alway.-;  br  an  ehingation  or  at  any  ratea  nnitirìngof  the 
two  cnds  so  Ihat  they  cannot  get  too  widely  separated.  Simple 
mooring  with  strung  20-diiy  catgut  has  becn  found  am[)ly  sufliticnt  in 
ali  ordinary  cascs.  Thls  operation  is  perfornie<l  through  a  small 
incision  over  the  tendo  Achilli^.  Htrong  20-day  catgut  is  pas«cd  with  a 
oeedle  twice  through  the  lendon  and  lirmly  knotted.  both  above  and 
below  the  point  at  which  the  tendon  is  to  be  diWded.  The  tendun  is 
then  divided,  the  foot  brought  lo  a  righi  angle  with  the  U-g  and  the  cnds 
of  the  two  pieces  of  catgut  lied  togcther  to  prevent  the  muscle  from 
rctracting  further.  Expericnce  has  shown  that  quìte  satisfactorj'  union 
takes  place,  the  strands  of  gut  probahly  acting  as  3  scafToIding  for  the 
new  tissue.     The  opcration  is  very  simple  and  is  quickly  performcd. 

Progress. — The  effecl  of  dividing  the  big  mass  of  adductor  rauscles 
and  fixing  the  lìmbs  in  full  abduction  h  very  slriking  in  cases  in  which 
athcloid  movcmenls,  suddcn  spasm  and  othcr  reflex  phcnomcna  have 
been  prominent. 

In  a  few  days  spasms  and  (wilchìngs  of  muscles  becorae  less  frcqucnt 
and  less  violent,  The  rhild  in  ainsequcnce  begiii':  to  rest  and  sleeps 
better.  C'hildren  wbo-ie  speech  bas  been  very  indistinct  and  broki-n,  by 
twitching  of  tongue  muscles  and  Myn  somctìmcs  rapidly  Icarn  to  s[>eak 
clcarl\'. 

It  :s  not  easy  te  cxpluin  ibesc  phenomcna  fully.     It  is  clcar  that  by 
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the  knees  straìght,  as  flexion  deformity  of  the  knees  is  a  common  fault, 
and  tlie  limbs  should  be  tied  out  lo  ihe  sides  of  the  child's  cot  in  wìde 
abducUoD  to  keep  the  adductors  from  shortentng, 

llaving  rcgard  to  the  long  and  tcdious  trcatmcDt  rc-quircd,  a  surgcon 
will  not  begin  a  case  uniess  he  has  reasonable  assurauce  that  he  wìU  be 
allowcd  to  scc  it  through  two  ycars  of  treatment. 

Diplegia. — The  treatment  of  the  lower  lìmbs  is  the  same  as  foT 
paraplegia.  Severe  impairment  of  tlie  hands  aiul  upper  limbs  is  a  great 
hindrnncc  for  the  patlcnt  cannot  hcip  to  balanec  himself  with  stìcks. 
Tberefore  the  state  of  the  hands  and  of  the  cbìld's  intelligence  must  be 
carefullyconsidercd,bcfarcgÌvinga  prognosisorcommcncing  treatment. 

In  the  upper  limb  operation  is  rarely  necessary  for  there  are  no 
muscics  so  strong  that  thoy  cannot  he  overpowtred  and  controlied  on  a 
splint. 

The  characteristic  deformities  are: 

I.  At  the  sbouldcr,  adduetion  and  ìnteroal  rotation. 

3.  At  the  elbow,  tlexioD. 

3.  In  the  forcarm,  pranatìon  is  often  very  difilìcult  to  control. 

4.  At  the  wrist,  flexion. 

5.  Tn  the  band,  the  fingers  ure  Hexed  and  the  thumb  is  often  tumed 
into  the  palm  under  thcm. 

Rc:)toruUoa  of  control  of  the  thumb  is  vcry  difhcult  and  is  csscntial 
to  good  Eunction  of  the  band. 

'JTie  hands  should  be  put  on  splints  with  the  fingerà  straight,  the 
wrisl  dorsiflcxed  and  the  thumb  extendcd,  abducted  and  semi-opposed. 
The  ideal  position  for  the  thumb  is  that  assumed  in  pìcking  up  a  turabler 
of  water,  but  it  is  vcry  diflicult  to  gel  it  out  as  far  as  this  on  account  of 
the  very  short  contraction  of  the  adductors  of  the  first  metacarpal. 

As  soon  as  the  shorlcncd  flcxors  havc  relaxcd  and  lost  thcir  spasm, 
the  paticnt  can  raise  the  tingers  off  the  splint.  At  hrst  he  should  do 
this  one  tìnger  at  a  time  to  word  of  command,  without  taking  off  the 
splint  SI)  as  to  train  bis  control;  lalcr  he  has  the  short  cock-up  splint  in 
the  day  time  with  frccdom  to  use  the  tingerà  and  thumb. 

The  training  of  the  cibows  and  shouldcrs  is  usually  not  vcry  ener- 
getic  until  fair  movement  is  restored  in  (he  band;  it  ìs  not  wise  to 
burdcn  the  patient  with  too  many  ncw  lessane  at  once. 

Pronatioa  deformity  can  usually  be  overcome  by  continuous  stretch- 
ing. 

Thcrc  is  an  operation  to  convcrt  the  pronator  radU  tcrcs  into  a 
suptnator  by  shifting  its  origin  from  the  front  to  the  back  of  the  radius 
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(«iwing  ihr  niusclc  ihrough  the  intcrosscous  membrane.  When  Uu- 
ii|nTiitÌun  In  ncir»ary,  the  muscle  U  so  short  thal  tbc  mcchanical 
illOìi'tiltit-i  in  thv  wny  of  making  a  satisfact!br>-  graft  are  almost  in- 
«uporiihlv.  Tlu'iiulhors.  therefore,ii<lvisesimpletlivisii>nof  thcpronator 
milii  Itti-*  in  vcrj'  intractablc  casce. 

Vmw  aro  rare  in  which  tle.TÌon  of  the  wiist  can  prolitably  bc  dealt 
wilh  liy  triins|ihiiitnti()ii  uf  ihc  Avxors  c.ir]>i  radiali»  and  ulnaris  intu 
tlic  iiirrcupomlinn  flcxor».  'Ihc  opcration  should  be  reàcrvcd  for 
ruMTA  In  whi<  h  thi'  dìì^ibility  of  the  band  is  cleajly  due  to  incquality 
uf  )M)wer  »f  ibcKc-  mUM'Ics  iin<l  not  lo  othcr  causcs. 

Iti  Irvatinti;  oisps  of  hcmiplcgia  lUc  samc  Uncs  of  treatment  are 
(«llowpil.  Unfortunatcly  niuny  uf  Ihcse  raws  are  complicateti  by 
lm*i|unllly  of  firowth  on  the  two  sìdes.  so  that  one  lej;  is  pcrmanently 
lunut-r  thidi  the  oiher. 

In  ihi-  band  the  chiUt  almost  alwa>'s  move»  the  paralyzed  hand 
nìmiiUanrtnisIy  wilh  the  sound  onc.  In  some  cast's  ìt  sccms  that  the 
unimiHiJred  Mde  uf  the  brain  i$  controlline  both  Itmbs.  In  some  cases 
U  U  m*a'.v»jtry  to  put  the  sound  linib  un  a  spUnt  or  cven  in  piaster  of 
Pnrl»  tu  Ihrovf  its  niusclc."  cntirely  oul  of  use,  and  so  compcl  ihe  child 
t«  comenlruie  it.s  brain  on  (he  defcctive  side. 

As  doon  US  ibe  child  can  muw  the  tingers  al  ali  he  sbouM  bcset  to 
wiirk  al  basket  weaving.  arranging  shelU  in  patterns  or  any  othcr 
kinderKiirlen  iKcupatìon  to  traìn  the  tingcrs  whìch  is  suitcd  to  lii» 
capacity.  Thcse  children  are  easily  diseouruged  nnd  must  therefore 
bi'  Rently  dciill  witb  by  those  tcaching  thcm. 

In  training  the  child,  notlunK  must  evcr  bc  donc  for  him  that 
he  can  do  far  himsclf,  no  mattcr  h«w  slovr  he  is  over  it.  This  is  more 
eaitily  carrÌe<lou(  ìn  inslitutions  Ihan  in  privale,  for  example  in  ouropen- 
tir  hospilnl  to  which  a  schoul  ìa  attaché*).  When  the  beli  rings  for 
school.  the  other  children  will  be  in  their  places  many  mintili's  beforc 
the  »i>u.«ilic  cases  can  arrive.  but  no  notice  i*  takcn  of  their  being  late, 
itnd  Ihey  are  ncver  worried  or  made  to  start  earlier  Ihan  the  olhers. 
They  thu>  atquire  a  sensc  of  independente  and  by  practice  learn  to  <lo 
more  nnd  more  for  themsclvcs. 

In  the  above  account  we  have  confined  oursclves  to  a  brief  descrip- 
tion  of  our  own  practice.  Briefly  nur  belief  is  that  the  continuance  of 
the  state  of  disability  lìes  in  the  large  conlracted  ovcr-extilablc  muscles, 
and  that  theàc  are  the  origin  of  a  eontinuous  strcam  of  afferent  iinpulscs 
which  keep  the  »tpinal  molor  system  in  a  slate  of  exciteinent  and  prevent 
tbc  upper  ncurun  from  cxercising  a  pio^wr  control,  espcctally  inhìbitory 
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control.     Thercfore  the  alt.tck  shouid  be  directly  on  the  muscles  to 
pul  thcra  out  of  action,  so  allowing  the  ncrvous  system  to  rcst. 

Forster'*  ai>eration  of  divisìon  of  the  posterior  ner\*e  roots  has 
received  much  attentinn  in  reccnt  years.  The  idea  of  the  operation  is 
to  cut  otT  the  affcrcnt  ìmiiulscs  from  the  largc  spasUc  niusctcs  and  so 

,  give  the  spinili  nL-rvuuà  ny.'^tem  il  reat  before  commencing  ri--C4lueiition. 
Our  critidsm  is,  first  that  Forstcr's  operation  involves  laminectomy 
and  openìng  the  spinai  iheca  Ì3  unnecessarily  severe;  second.  ivc  thiak 
ho  ù  cutting  tht'  nerve-niusdt'  cyde  at  the  wrong  place,  (or  if  our  inter* 

,  prctation  of  Magnus  expL-riments  and  our  dcductions  from  them  -with 
rejturd  to  spastìc  pardyMs  are  correct,  the  fuult  lies  in  the  state  of  the 
musdc. 

Our  dinical  experit-nce  is  that  by  puttìng  the  spasile  nnisdes  out  of 

[action,  by  completely  ovcr-strctchÌng  them  or  bctter  by  divitling  them, 

'  we  stop  the  alTerent  impulses  just  as  efTectively  as  by  dìviding  posterior 
nerve  roots  with  much  less  risk  lo  the  patieiit. 

As  indicated  in  the  opening  paragraph.  succcsscs  with  straigTit- 
forward  cases  of  paraplegia  have  led  to  siniìlar  mclhods  being  upplìcd 
to  more  complicated  cases  of  diplegia  and  iinally  to  some  cases  of 
localizi-d  alhctosis.  with  varying  succeSiS.  In  some  cases  wherc  a 
patìent  suffers  from  spasmiidic  and  uncontrollcd  movements  af  some 
onc  iimb  or  pari  of  a  Unib.  a  carcful  cxamination  haa  shown  that  some 
musde  or  ^roup  of  muscles  ìs  short  and  contracted.  With  the  idea 
that  this  contracted  group  of  muscles  was  the  origin  of  excessivc  afferent 
impuUi-s.  the  suspccted  musclc  has  betn  divided  or  ovcr-stretched  and 
the  Iimb  fixed  in  plaster  of  Pam  to  bring  the  wholc  mutrie  appara lus 
to  rest  of  course  in  a  position  in  which  the  suspected  niusde  k  fully 
stretchcd.  Some  cascs  have  bccn  sutxcssful,  others  nm,  and  up  to  the 
present  our  knowledgc  is  too  little  for  us  to  say  more;  we  can  only 
perscverc  and  leiirn  from  our  failurcs,  for  while  success  cncourages,  ìt  ìs 

[by  a  proper  study  of  the  cause*  of  failure  that  most  la  lo  be  learned. 
Arthrodesis. — Arthro<Ìesis  of  joints,  an  operation  desìgned  to  pro- 

[riuce  a  (irm  anchylosis  with  the  minimum  removal  rif  tissue,  is  in  our 
jpioion,  frequeiitly  of  use  at  the  ankle  and  Ihe  joinls  of  the  tarsus.  vcry 
rsrely  at  the  knce  and  never  at  the  hip.    The  occasion  for  considcring 

[orthrodesis  arises  only  when  it  is  qui  te  clear  that  there  will  not  be 
Suffìcient  recovery  of  musde  power  tu  enabie  the  paticnt  tn  acquirc  a 
Btabte  and  useful  movable  joint  by  other  means. 

'l'hc  operation  is  irrevocjible  anrl  shouid  Uicrefore  be  dono  only 
IvLscdly  after  due  consideration  whcthcr  the  patient  will  bc  bctter  off 
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frith  ft  »t^  J*""'  ^  *^^  ^  J°''*'  supported  by  appnratus.  In  makin^ 
Ihù  àeóìào**  the  psiicnt's  station  in  lifu  must  bc  considcrcd.  Th\is  in 
tbe  casr  of  *  "''^*''  .tnkle"  wìth  absolulcty  no  muscte  power,  bui  fiìrly 
■Aod  «ftioi»  at  *'*'■  l^nt^j  *JO^  necd  bave  no  hc^ìtation  in  &aying  that  3 
«dif  anklt  aiKÌ  ntMlArsal  joint  will  furnL.h  the  pati«nt  wìlh  a  finn  foot 
vhifb  fcc  ^°  "l^  sccurely.  Again  in  the  case  of  timitcd  mtisculat 
-,(rt»^  il  thr  »jAìc,  in  which  pcrhaps  after  iransplanlation  of  musclc  a 
htivtceà  tat  nlhcr  «rcak  (uot  can  bc  obtaincd.  the  paticDt'&  poMliun  io 
Acsft^Mfcrcncv;  for  cxamplv,  a  girl  who  will  grow  up  ia  easy  dr- 
m^mictn  4)«|^  mevct  ha\t  any  hard  work  to  do.  maj-  be  best  oG  iv-itli  a 
Ukt  ^M^i''**'  tmcc  to  pi^'cnt  varus  or  valgus  at  the  anlclc.  whtle  if 
1^  WfeMM^  t»  ^^'  working  cUssliì  the  cxpense  of  maìntaining  her 
^lUb^  uni  tbr  taci  thiit  she  migbt  bave  hard  work  to  do  wouid  decide 
«b  Ik^v*  «fa  a  «tìtf  t^ut  »trong  foot. 

^  A  «m4lÌ«iC  man  a  sliff  foot  is  hest;  even  in  men  oÌ  the  bettcr 
i^M^  ibtf  <V^'i^Mun  will  oftcn  be  madc  in  favor  of  arthrodesis.  Fot 
^ji^Mtfkb  tt  (Hr  Wiy  grows  up  into  a  young  man  of  active  habits  he  may 
^tgÈ/t\^Ì0  ^'^'*  1^'  ^^'^  botlier  of  lookìng  after  a  splini.  especialty  if  his 
w.^  ^  in^  ^  tv«  «wk  in  distant  and  Icss-civilizcd  parts  of  the  world. 
\.  itiHxh:*»  Al  ttie  anklc  or  foot  should  not  be  performcd  bvforc  the 
u  >v*ni  M,  first  to  make  surc  that  thcre  is  no  possibilily  o( 
«dK.K4-  ■■    ■^"  '^'  niusclc;  sccond  and  stili  more  importanl  bccauscj 

vAiKi-k*^  .,.wH  ihat  irregulariticsof  grtjwlh  Icading  to  deformitie 

itkuU  tu  treat  are  apt  to  ocnir  if  the  operation  is  pcrformed 
.,.\.i..    ■'s  .Atin-4>t  i»  loo  young;  thirdly  bccauac  it  is  difficult  toobtain 
uOTtv^k*  ww»>»  i»  the  vcry  young.     Thesi-  objections  disappcar  eni 
^  l^«)^V«iH  wà  >x>ung  adulis. 

.*»  «I  the  knet  s.hould  ncver  be  pcrformed  tìll  the  patìent 

ttkOM  ili  iigt  Y"*-^*»*^  (or  himself.     There  are  scveral  objections  to  the 

^yM'Akù.tte.     yì»!,  il  nicans  ihat  the  fcmur  and  tibia  are  united  Into  one 

^^  «hò^K  the  liahility  to  fraclure  is  dcfmitcly  increased.    Sec- 

'  xifhX  Hnib  b  a  nuisancc  to  the  paliciu  in  tram  cars  and 

'*JM^*,\   «wrt»»      *'  ^  ftlway*  possible  to  fit  the  paticnt  with  a  splìnl 

Vk !wfv iiVvi  •  WW  wW<h  can  bc  lockcd  for  walking,  and  rdcascd  whcn  be 

\   \  t.  i»  •  Humher  of  cases  which  bave  hecn  operated  on  in 

,  i.upiMvrment  in  power  has  occurrcd  in  tlic  quadri- 

.    -n  ihitla  litllcpaticnccwouldhavcmct  with  its  due 

Il  U  wtwst  to  let  the  paticnt  decide  whellier  he 

.     -,  i|«  dUadvantages)  to  tbe  worry  of  maìntaining 
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he  opcration  cssontially  conasts  in  denuding  the  joint  surfaccs  o{ 

rlilage,  hringing  the  raw  bone  surfaces  in  apposìtion  and  securing 

eous    union.    This,    bowcver,    is    often  niodified  in  practice,   by 

pcrforming  the  opcration  as  a  cuncìforni  rc5cction  of  bone,  su  as  to 

lorrect  fixeii  Imny  (iefoniiìty  at  the  sanie  time  as  the  joìnt  is  fìxed, 

I.  Arthrodes's  ot  the  Ankle.  -The  normal  opcration  may  bc  pcr- 

(ormed  as  follows:    A  free  ìncision  is  made  down  the  front  of  the  joint 

lo  the  outer  side  of  the  anterior  librai  nerve.    Wilh  a  slrong  elevalor  ali 

the  soft  tìssiics  are  scparatcd  from  the  boncs  in  one  layer  righi  cut  to 

bolh  malleoli.    This  leaves  the  wliole  front  of  the  joint  exposed.    The 

cartilagc  covcrìng  the  joint  is  rcmovcd  with  an  arthrodcsis  chiscl. 

This  instniment  is  broad  and  thin  bladed,  with  u  slight  curve  like  a 

gouge.    The  ìnstrument  scleelod  shouid  be  about  ihc  satne  brcadth  as 

the  surfacc  to  bc  denuded.    The  same  ìnstrument  shouid  be  used  lo 

lenude  opposing  surfaces  so  that  they  may  approximatcly  fit  each  olher. 

e  supcrìor  surfacc  of  the  astragalus  and  tfae  corrcsponding  surfacc  of 

e  libi.i  are  first  clcared.     Next  the  luterai  aspt-cts  o(  the  astragalus 

d  the  cotrcsponding  surfacca  of  the  malleoli  are  atripped,     Whcn 

Ibis  has  been  done  the  astragalus  will  be  smaller  than  bcfore  and  the  gap 

bctwecn  the  malleoli  wider  tlian  before.     To  make  sure  of  dose  apposì- 

on  onc  of  the  authors  gougcs  small  strips  of  the  dcnudcd  astragalus, 

ackin^  them  bctween  the  boncs  so  as  to  cnsurc  good  contact  and  union 

with  the  tibia.     The  skin  wounds  are  stitched  up  and  then  the  foot  is 

immediately  put  ìd  a  right-anglcd  s^plint.  taking  care  that  the  tìbia  is 

xed  al  a  righi  angle  with  the  foot — to  facilitate  walkìng — as  any 

equinus  deformiiy  prevents  the  heel  from  coming  to  the  ground  and 

makes  the  gait  much  Icss  hrm. 

In  calling  the  above  the  noimal  opcration,  the  intcntion  Ì3  not  to 
indicate  that  it  is  the  most  usuai  opcration,  for  in  most  instances  there 
is  some  degrce  of  lateral  deviation — varus  or  valgus — which  shouid  be 
corrected  al  the  same  lime. 

A.  The  opcration  usually  pcrformcd  is  thercfore  modifìcd  by  taking 
'ofif  a  wedge-shaped  porlion  from  the  dorsura  or  side  of  the  astragalus,  so 
^  to  tilt  the  bone  outward  or  inward  as  may  bc  dcsircd.     In  correctìng 
a  valgus  deformity,  for  instante,  theslìceofT  Ihedorsum  of  the  astragalus 
thicker  on  the  inner  side  than  on  the  outer  (Fig.  417).     Further.  it  ìb 
lesìred  in  thìs  instance  to  tudc  the  astragalus  well  in  against  the  internai 
Ueoius;  Iherefore  in  the  second  i>art  of  the  operalìon  the  surgeon 
Id  divide  the  esternai  mallcolus  with  a  chiscl  and  press  it  in  against 
le  astragalus  to  help  to  correcl  the  valgus  deformity.    Remcmbering 
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E^n  ali  olher  cases  of  operalion  on  bone  in  orthopedic  surgery,  it 
ÌA  assumed  Uiat  the  surgcon  has  nlrcmly  correctcd  ali  dcformiiy  due  to 
contraciion  of  soft  structures  in  the  sole  by  sirctchìng  them. 

In  many  cascs  iherc  will  rrmaìn  some  tlcforraity,  the  corrcction  of 
whìcli  is  obstructed  by  bone;  in  such  cases  the  arthrodcsis  will  bc  cx- 
tended  to  include  a  greatcr  or  less  cuneiform  osteotomy.  To  corrcct 
cavus  the  base  of  the  wedge  woulil  be  along  the  dorsum  of  the  foot. 
In  many  cases  thcrc  is  aI*o  adduclion  (varus)  or  abductìon  (valgus)  of 
the  forepatt  of  the  foot;  in  sueh  cases  more  bone  would  bc  icmoved  on 
the  outer  or  inner  sides  of  the  foot  respectìvely,  so  as  to  correct  the 
second  deformily  at  the  samt  opcratìon. 

The  indsion  therefore  shouid  be  a  free  longitudìnal  one,  on  the 
side  of  the  foot  «bere  the  surgeon  intends  to  remove  the  greatest 
thìckncas  of  bone,  or,  if  dcsired,  incisione  may  bc  madc  atong  both 
borders  of  Che  foot;  in  adults  thi^  gìves  good  access.  With  a  blunt 
disscctor  ali  the  soft  parts  are  liftcd  in  onc  shcct,  cxposing  the  bones 
completely. 

The  necessary  removal  of  cartilagc  or  of  carlilage  with  a  wedge  of 
bone  is  tbcn  madc.  The  wounds  are  stìtchcd.  the  foot  bandagcd  ìn  the 
correctcd  posìtion.  and  kept  therr  on  a  spUnt  tìll  union  has  taJcen  place. 

Arthrodesis  of  the  knee-joint)  to  be  secure,  must  consist  of  more 
than  a  mere  removal  of  cartilage,  for  the  roundtd  contlyles  would  net 
lit  the  top  of  the  tibia.  The  operation,  iherefore,  follows  the  line  of  a 
very  limited  excision  with  the  saw;  the  synovial  membrane  and  patella, 
being  healthy,  are  left  untouched.  We  bave  already  indicatcd  that 
this  operation  shouid  not  bc  performed  in  chiltlren. 

1.  A  "flail  knci:"  can  always  bc  securcd  in  a  walking  caliper. 
Whcn  the  patient  gets  older  and  worrics  about  Ihe  awkwardness  of  a 
straìght  leg  in  team  cars,  he  may  have  a  bingc  with  a  sliding  look  whicb 
can  be  handled  Ihrough  the  clothes. 

2.  If  the  foot  is  strong,  a  knee  cage  such  as  is  used  in  cases  of  inter- 
nai derangcmcnts  of  the  knee  will  often  suffice  to  stcady  the  knee, 
It  is  fittcd  with  a  lock  in  cxtcnsìon. 

These  appliances  may  be  used  in  succession  in  cases  in  which  the 
cxtcnsors  of  the  kncc  are  recovering. 

Arthrodesis  at  the  hip  is  an  operation  for  which  there  does  not  seem 
be  any  indication  excepting  where  both  hips  and  spine  are  badly 
■JiiJffectcd. 

It  has  already  been  pointcd  out  that  the  worst  cases  of  paralysis  of 
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mu»cles  controllìng  the  kncc  and  foot  can  be  fitted  with  a  watkin^ 
caliper,  so  that  the  patienl  can  walk. 

Tt  is  possibk  lo  111  a  case  wiUi  paralysb  of  ali  the  muscles  at  the  hip 
with  a  walking  calìpcr;  the  palit-ot  can    thcn  stand   oa    the    limb. 
Furthcr,  by  swinging  the  trunk  lie  can  hitrh  the  Icg  forward  aided  by 
stick»  and  so  walk  cnough  lo  makc  himself  indt-pcndent  of  a  Constant, 
personal  attendanl,  cven  if  both  limhs  are  lotally  [>aralyzc<I. 

It  raay  be  laid  down  as  a  rule  that  every  case  of  poliomyelitis  whidl 
can  sit  up  straight  can  be  tanghi  tu  baiantc  and  lo  walk  in  calipe 
wilh  onc  or  with  twu  sticks— crutchea  should  be  uoneccssary. 

In  such  a  case  any  partìal  recovery  of  musdes  of  the  iower  limt 
even  though  ìni-flicicnt  for  ihe  purpose  of  moving  a  joint — increascs  thJ 
power  of  the  patienl  to  halanec  himself  when  standing. 

Paralytic  talìpes  calcaneo  cavus  is  a  dcformity  which  mtriLs  a  sepa^ 
rate  dcscription,  noi  only  because  it  is  a  combination  of  two  opposit 

deformi lies,  but  because  the  Ireat" 
meni  necessary  to  sccure  a  good 
resull  is  complicated.  In  many 
of  the  typcs  of  deformity  to  which 
reference  has  bccn  madc  it  has 
bccn  [Kjssiblc  lo  presume  that  the 
wcaker  group  may  recover  cflS- 
cicnt  power  under  suitable  treat- 
ment by  rest  and  position.  In 
calcaneo  cavus.  howcver,  iwo  opposing  groups  of  mu&des  bave  both 
(aiied  to  act  cffectivcly.  for  Ihc  fore  pari  of  the  foot  Is  dropped  In 
front  with  flexion  at  the  midtarsal  joìnl— due  to  weakness  in  ex- 
tensors  of  toes — and  the  heei  with  the  hìnd  pari  oE  the  fool  is  dropped 
behind,  due  tu  weakness  of  the  muscles  Inserted  ìnto  the  tendo  Achillts. 
The  heeI  is  thus  brought  nearcr  to  the  ball  of  the  foot,  and  the  structurcs 
in  the  sole  bave  undergone  adaptive  shortening  which.  in  some  cases^J 
produce»  a  very  severe  and  troublesome  cavus  deformity.  ^H 

The  appearancc  of  the  case  thus  points  to  rcal  impairmcnt  of  the 
ncrvc  cells  in  the  spinai  cord  involving  both  groups  of  motor  cells. 
and  it  is  not  suiprising  that  the  condition  has  always  proved  very 
inlractable  to  treatment  by  apparatu».  A  mistakc  stili  macie  with  too 
great  frequency  is  to  confound  this  deformity  with  a  sìmplc  talipe* 
equìnm,  as  ca.ses  stili  appcar  in  clinics  on  whom  some  surget>n  ha.s  basti]^ 
pcrformcd  a  tenutomy  of  the  tendo  Acliillis. 


Bclotc  and  aìIm,  note  dropped  hcct  and  iu 
conte  tioo. 


The  condition  ?ihould  not  be  mistakt-n  for  pc>s  cnvus  or  claw-fi 


INFANTILE  PARALYStS 


(^n 


for  the  droppcd  hcel  is  charactcristìc  (I^ig-  418);  tlie  axis  o[  the  os  cale» 
may  be  nearly  in  line-  wilh  that  of  the  tibia. 

The  Ircatmenl  of  Ihi'  twu  component  parta  of  the  deformity  shouh) 
bc  kepi  quìte  <li:«tìnct.  Thcy  are;  (i)  extreme  iravus  or  piantar  flexìon 
al  the  midtarsiil  joint;  (2)  cakancus  or  dorsiflcxion  at  the  ankk-joint. 
Thus  the  formcr  is  a  deformity  between  the  fore  and  hind  parts  of  the 
fo.jt  and  Ilu-  lalter  betwt-cn  the  hind  purt  of  the  foot  and  the  log.  The 
thcory  of  atlacic  is  first  to  correct  the  caviis;  the  foot  then  being  atraight, 
the  hefi  is  drawn  up  and  Ihe  foot  brought  down  at  righi  angles  to  the 


Tk.  4i<>.—ParalvlÌc  lalipti  calcane*)  cavu».     Befow  Ireatmcnl.    A  Buie  C.     Nole:ti) 
c:(tnmc  ftcxìun  ni  mldtiimU  jiMnt.     (a)  Eslremc  deKtt^f  of  i^dtancun. 


leg  SO  that  Uie  paticnt  may  walk  fairly  on  the  sole  and  not  on  the  point 
of  the  hccl. 

1.  (a)  By  subcutant'ous  tcnotomy  of  tight  struclure^  in  ihe  sole  of 
the  tool,  and  by  wn-nchìng,  correct  the  tavus  deformity  at  the  midlarsal 
joint.  Tf  this  can  be  dune  completely,  the  foot  can  bc  bandagcd  up 
against  the  front  of  the  ìcg.  {b)  Fix  the  midlan^iU  joint  by  arthrodcsi:^. 
In  practicc  thi»  Is  seldom  a  pure  arthrodcsis  bui  a  cunetform  rcscction 
of  bone,  becausc  in  ncglcctcd  castó  the  osseous  deformity  is  loo  great  to 
permìt  compiete  correction  by  wrenching  and  lenotomy  only.  The 
center  of  the  ìncisìon  .along  the  iimer  bordcr  of  the  foot  shouid  bc  over 
^the  most  prominent  point  of  the  deformity.  In  the  case  illustratcd  il 
rQl  bc  sccn  that  nearly  ali  the  scaphoid  has  bccn  sacrìficed. 
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Wben  this  tìxalion  is  complete,  cavus  deformìty  cannot  retur,  and 
the  second  part  of  the  operation  may  bc  undcrtaken  after  an  ìatcrval 
of  foiir  wceks  (Figs,  419,  430,  431,  432  and  423). 


to.  4:3, — Pjualyiic  taiÌ[)LS  calcaneo  cavus.  .Mwr  lirat  optriititìn.  Anni»  C.  Noie: 
^  cnneiioTin  rtscclion  Imo  bceu  prrfuitued  iu  Ihr  rcgiou  of  the  midlarsal  ioinl  in  thù  cuo 
HurifianK  nni-ly  «Il  the  ticaptioid.  Note  aliiii  tliut  lo  net  the  ftolc  fliti  aad  lo  moke  Mtc  vf 
union  Ihc  fnot  has  brcn  [iiit  in  «iticmc  linrMllciion. 


■  FlC  4J  t. — ■Paralylic  (ali[ics  cak.inco  cavuji.  Allct  sccunil  opiTHliuii,  Annie  C. 
Xote;  The  <;on'(.-i:tianofpc£Ìtiunu(Ui«he«l  alio  note,  IbalaconiidFfiblenan  of  the  donum 
of  the  auliMKulus  hofr  beta  rcmovcd  b«hìnd.  This  Strìa  hos  bccn  publitied,  Am.  J.  Orthu- 
pedlc  Surg-,  Aprii,  i^tA. 

K     IT.  (a)  li  there  is  no  power  in  the  calf  muscles,  perform  a  posli'rìor 
Bitbrodcsis  of  theHnklc-joiiìt.removing  frora  thedoràum  uf  the  astraga- 


mPANTIlE  PARAI.VSIS 


677 


rating  tic  fibcrs  from  the  ligalure  and  Icaving  the  latter  lying  loose 
in  »  little  pocket  of  serum. 

Experience  showcd  that  silk  as  a  suture  material  for  attaching  trana- 
planted  Icadons  to  thcir  ncw  inscrtions  was  untrusiworthy.  noi  bccause 
the  limature  was  ìtself  weak,  nor  because  of  sepsis.  but  berause  the  sìlk, 
acting  as  a  forcign  body,  workcd  loose  and  so  looscncd  the  wholc  graft, 
so  that  the  silk  had  to  be  retnoved  ;  moreover,  in  thes*  cases  the  inscrtion 
was  liable  to  stretch  and  so  render  the  transptantation  less  efficient. 
Of  the  use  of  silk  as  artìfidal  ligamcnts,  our  personal  t'X}HTÌfncc  b  small 
and  Dot  satisfactcry.  It  is  interestiog  to  note  iJiaC  Rich  o(  Tacoma 
rcpurts  that  he  had  to  removc  the  silk  in  18  out  of  40  cascs,  though 
there  was  an  infection  in  only  two  of  the  cascs-  On  the  othcr  band, 
Lange,  Tubby,  Plummcr,  Rycrson,  Allison  and  olhers  bave  reported 
success.  Again,  in  an  ìnteresting  summary  in  favor  of  Ihc  use  of 
artiiicial  ligaments,  Bradford  and  Soutter,  tu  prove  the  slrcngth  and 
permancncy  of  the  tigament.  state  '*  Ibat  in  a  child  of  cight  the  muscics 
largely  recovered  tbeir  function,"  and  that  "in  a  man  of  2,ì  years, 
onc  ycar  after  the  operation,  not  only  was  a  foot  drop  ptevented.  but 
some  restoration  of  funrtion  was  furnished,"  These  cases  serve  only 
to  confimi  the  advantage  of  preserving  so-called  paralyzed  muscles 
from  unduc  strain.  The  easc  wìth  which  silk  ligaments  ran  bc  fixcd  in 
bone  would  give  thU  raethod  of  relieving  muscles  of  &lrain  an  important 
place  in  orthopt-dic  surgcry  ìf  wc  could  be  surc  that  the  material  would 
not  act  as  a  foreign  irrìtant  body.  It  might  bc  pointed  out  that  the 
same  tcndency  to  work  loose  h  scen  whcn  acievis  or  nails  are  uscd 
in  bone,  and  the  wholc  tcndency  of  modem  surgcry  is  to  avoid  the  in- 
troduction  of  non-absorbablc  material,  and  lo  gu  (arlher  and  use  for 
ali  purposcs  of  grafting  homogencous  tissuc;»  dcrivcd  from  the  paticnt 
hìmself. 

With  rcgard  lo  using  silk  clongations  in  the  transplan  tations  of 
tendons.  ali  the  objection&  we  bave  just  raised  apply;  furlhcr.  it  should 
be  unnetessary,  for  if  the  surgeon  first  corrt-cls  the  defiirmily  fully,  he 
should  always  be  able  to  get  a  tendon  long  cnough  for  bis  purpose  an<l 
so  avoid  a  tt-chniciue  which,  though  successful  in  many  instances,  is  noi 

Isufiidcntly  trustworthy  for  a  routine  prnredurc. 
In  cascs  whcrc  portions  of  tendons  bave  becn  torn  out  by  machincn' 
the  potsition  is  entìrely  dilTerent.  but  even  bere  it  is  best  to  rcplace  the 
lost  portìon  wilh  homogencous  tissue  if  possible. 
'lliis  lcad.s  US  tu  a  much  more  fascinating  subjcct,  namdy,  the  use  of 
tendons  as  artlficlal  or  supplementary  ligaments. 
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Tendon  Fixatìon. — Opcraiion  in  order  to  utUize  lendoas  as  ligjtmeofs 
lo  jjivc  subìlity  lo  insccurc  joìnts  was  first  sugg«tcd  by  TUarìu».  The 
Krrat  mcrìt  of  the  procedure  is  tha.t  the  artifidal  ligament  consìsts  of  the 
|iiilient's  own  tìssuc  dcvotcd  to  a  ncw  purpose.  and  lhis  does  not  involvc 
the  introduction  of  a  foreign  body. 

l'hus,  for  cxaraple,  if  the  tibia]  muscies  are  hopetes.sly  parztyzed,  the 
foul  wili  neccssarily  bc  dbi)ttttcd  into  a  valgus  positìon.    To  steady  the 
anklc-joint  the  tibialis  antlcus  is  cxposed  above  the  anklc,  its  tendon  is 
pullcd  Oli  till  the  dfforraity  is  cntircly  corrcctcd,  thcn  firmly  fixed  dowo 
to  the  tibia.     It  may  or  may  not  be  adWsable  to  divide  the  ten- 
don.   In  a  "flail  ankle"  we  often  utilize  the  tibialis  anlicus  and  peroncus 
lonRUS  to  niaintain  the  ankle  ut  a  right  angle.     The  tibialis  anticus  is  cut 
just  above  the  annular  ligament  and  passed  through  a  tunnel  under  the 
[)crtO!iteuni  after  havìng  been  pulled  sufiìdcntly  to  niaintain  the  aaklc 
wcll  llcxcd.     To  ovcrcomc  invcrsion  the  peroneus  longus  is  dìvìded 
iibovv  Ihc  malleolus.    The  tendon  is  again  exposcd  just  as  it  passes  under 
the  sole.    The  tendon  is  ea&ily  pulled  through  from  the  opening  through 
which  the  tibialis  anticus  was  cxposed  down  Co  the  incbion  on  the  outer 
side  of  the  sole,  and  the  peroneus  longus  is  drawn  through  this  new  tunnel 
and  IìxikI  to  the  perioiiicum  or  through  »  tunnel  of  bone  in  the  tibia. 
Other  operations  for  equinus  or  vanis  deformitics  of  the  foot  may  be 
plunned  on  the  same  pattern.    This  operation  involves  total  sacrìfice 
«f  the  (untlion  of  the  mu&cle;  it  may  thcrefore  only  be  iwrformed  when 
It  Ìb  absolulcly  certain  thut  the  rauscle  is  incapable  of  performing 
nny  uu'ful  function  whatever. 

Nerve  Grafting.-  Ncrvc  grafting  as  a  means  of  giving  relief  in  cascs 
«(  infantile  plll■aIy^i»  is  a  method  of  treatment  whìch  has  rcccntly  been 
puf  in  praetlee  liy  sevcral  surgeon». 

Of  the  relief  afforrfed  by  tendon  transplantatlon  and  arthrodesis 
Il  ha»  been  posnible  lo  wrìtc  wlth  some  authority,  based  on  many 
yoarn  experiencc. 

In  wrlting  uf  this  new  method  wc  can  discuss  only  the  possi bilities. 
Il  wiu  a  coreful  study  of  failures  in  tendon  transplantation  M-hich  Icd  to 
impruvement  in  technique  and  in  after-treatment;  we  must  thereforc 
he  preparet]  to  examinc  the  question  of  nerve  grafting  in  a  strictly 
critind  ■)>irit  in  ordcr  to  find  where  the  Icchnical  difficulties  Ite,  and 
wlirre  fallacie»  may  be  detected. 

Suturr  of  a  divided  nerve  with  successful  functional  result  wai 
pefformed  an  long  afto  as  1835.  Since  thcn  the  operation  has  been  per- 
fnrmed  as  a  primary  and  secondary  procedure  many  timcs.    Degenera- 
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non  and  re^eneratton  in  nervc  trunks  has  bccn  assiduously  studicd,  and 
a  considcraltun  oÌ  Lhc  conclusioos  drawn  froni  Uits  study  show»  that 
ihere  cannot  be  a  widcr  stcp  bctwccn  suturing  a  divided  nerve  and  graft- 
.  ing  onc  ncrve  into  nnother. 

For  sakc  of  ct(.'arnc!>à  in  ar];;umciit,  lei  un  at^sume  that  the  case  is 
one  of  loss  of  power  in  the  tibialis  antinis.  extensor  proprius  faallucis 
and  catttnsor  longus  digitorum,  and  peroncus  icrtius;  the  deformity 
wouid  probablj'  bc  a  droppcd  foot  or  pure  cquiiiu5  when  sitting  and 
valgus  whcn  standiug,  due  to  defect  o(  the  libiatis  anticus.  and  the  case 
wouId  be  called  one  of  paralysifi  of  the  antcrìor  tibial  ncrve  (M.  peronxus 
profundus). 

The  theory  of  nerve  grafting  would  be  to  connect  the  bundle  of 
paralyzcd  nerve  Abers  in  the  cxtcrnal  poplitcal  nerve  (N.  peron^us), 
w'ith  unimpaircd  motor  fìbers  in  tht;  internai  poplitcal  ncrve  (N.  ttbialis)| 
by  a  nerve-grafting  operation  in  the  popliteal  spaee, 

StÒffcl  has  shown  that  the  brancKcs  of  distributìon  of  ncrves  can  bc 
dissected  oul  well  up  the  main  trunks  as  distinct  bundles;  in  the  case 
of  the  popliteal  nerves  wetl  up  io  the  thìgh.  Further  he  maintaios 
that  (heir  relative  positlons  in  the  nerve  trunks  is  fixe<l  and  Constant. 
If  Ibis  statement  is  correct,  a  aucce^sful  aod  correct  operation  demands 
of  the  surgeon  an  exect  knowledge  of  the  internai  topography  of  the 
nerve  trunks  so  that  he  may  with  ccrtainty  unite  motor  bundle  to  motor 
bundle.  Even  so,  the  technical  difficulty  of  being  sure  of  the  cxact 
position  after  the  nerve  is  exposed  in  an  operation  wound  seems  at 
first  insuperablc:  history,  however,  proves  that  mere  difficulties  can  be 
overcome  by  improved  technlquc. 

Given  a  succesaful  grafi  of  motor  bundle  to  motor  bundle,  there 
secms  to  bc  no  rcason  why  rcgcncration  processes  shouid  not  take  place. 
Moreover,  arguing  by  analogy.  from  the  rearrangement  of  coòrdinatìon 
that  lakes  place  in  cases  of  transplant alien  of  tendons,  there  h  no  reason 
wrhy  the  nerve  cells  shouid  not  Icarn  to  coordinate  and  act  propcrly  in 
relation  to  their  new  muscular  connection. 

VVhethcr  the  numbcr  of  motor  cclU  so  connected  with  the  distai  part 
of  the  paralyzed  nerve  would  po&sess  enough  "ncrve  power"  to  control 
a  wholc  group  of  mu^det;  without  cutting  off  nerve  supply  to  thcir  own 
propcr  muscle  group  is  a  question  which  cannot  yet  be  answcrcd.  The 
only  argument  we  can  ofTcr  is  that  most  tissues  in  the  body  can  be 
tcained  to  do  more  work  than  they  usually  perform. 

AmoDg  those  who  bave  contributcd  to  the  study  of  tlùs  subject 
Ran«  Spitzy  take»  a  promincnt  place,  for  hh  numcrous  publications 
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lluiiltK  ihc  (lasl  IO  y«arÀ  are  full  of  evidence  o(  careful  observstìon  and 
ttuliluoii*  wurk,  and  cven  when  ve  feel  bountl  to  disagrce  «ith  hU 
tni*i>«i'*>^  wc  bave  to  atlmit  that  the>'  provoke  us  to  fresh  thougbt. 

Aluml  so  cascs  of  nerve  crassiug  for  paralysis  have  now  b«cn  rr- 
|Hnlitil  ami  more  or  Ivss  ìuckk&s  ha»  bccn  tkim^l  in  a  numbcr  of  tbem. 
l'Iw  rviwrte  of  success,  however,  are  open  to  one  serio»is  objcction, 
liRliicly,  tha(  part  af  the  treatment  hss  bvfn  tu  put  the  lirob  after  opera- 
llun  tn  n  pa^tion  in  whJch  the  paralyzcd  mtr^Ni'les  are  relaxed  so  as  lo 
iivolit  pulling  un  the  nerve  ends  and  so  pulling  on  the  fcraft. 

The  rcnscin  ts  excL-lIcnt.  but  it  inlroctucrs  Ihc  fallac>'  that  it  Is  pre- 
iUrly  hi  tlii»  |Ht»ition  that  spootaneou»  recovery  may  take  place  if  thr 
immtyitl»  hitpiKns  ti>  b<;  a  p.scudu-paruly^ds  from  ovcr-strctching,  and 
ihU  cannoi  bc  cxclu<lod  by  a  report  ihat  elcctrìcal  reactìons  show 
'M('(((*npration,"  Some  o(  the  cases  of  recovery  of  function  may  bc 
IIi'iiuiiH'Iy  (tue  tn  the  ner\'e  graft.  but  it  cannot  be  provcd  uniess  about 
ti  yrar'K  ^irìct  conservative  treatment  had  failcd  to  show  any  sign.s  of 
«IKinlanroua  recovery.  On  the  other  band,  Warriitgton  and  Murray 
ih  1,lvi-r|HK)l  report  (allure  in  iìve  ca&e»  after  operatìon;»  conducted  under 
iitoitl  tiireful  control. 

APRtilnu  (rom  past  expt'rience  in  tendon  grafting,  the  condusion 
iiiiul  bc  ut  prcsenl  thecautìouaScotch  verdklof  "  not  provcn."  Failure 
prnvo  iiiithinfr.  for  it  may  bc  due  lo  some  tccbnical  flaw  in  the  opera- 
lliini  (UIC  auccc»  in  a  case  in  which  no  fallacy  couid  be  suggcstcd  wouid 
lil<  curtvliidng.  For  the  last  four'years  the  writent  bave  becn  watchìng 
liti)  uueé  In  Ihree  hospitals  for  a  perfcct  test  case,  nnd  bave  not  yct 
luMrid  il. 

ICIlher  the  cases  have  becn  thosc  (i)  in  which  both  iìexors  and 
(■«IcniMini  bove  becn  sevcrely  paralyze<l  and  ihereforc  it  was  not  rra- 
«Ddahlr  Ut  »'x|>ccl  the  Icss  paralyzcd  nerve  tg  bc  ablc  to  do  doublé  duty; 
iir  (j)  In  which  some  degrec  of  recovery  has  been  obtained  by  conscrva- 
llvfi  nielhtxls,  wbich  of  coursc  are  capablc  of  considerable  amelioratìon 
hy  Mio  mellKKls  alrcady  dcscribcd,  and  iherefore  wouki  not  furnish 
nHiiliulvi'  proot  if  nerve  grafting  wcre  performed. 

Il  «lill  remains  an  open  subjcct  for  rcscarch  and  study.  to  show  how 
fnr  nerve  grafting  may  be  usefuUy  employed,  not  «nly  to  rcstorc  func- 
(I'»»  In  muHcIcs  completcly  paralyxed  but  pcrhaps  to  reinfortx  the  ner\'c 
■u|tply  of  Ki'uup»  of  miiscle  whoì^c  funclìon  ìs  serìously  in^paired. 

Il  in  theory  nnd  princìple  aa  operation  seems  sound,  failure  sbould 
airt  tM  to  think  of  possiblc  ftawii  in  tccbniquc.  whilc  maintaining  an 
open  but  criticai  attilude  of  mind. 
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OPERATIONS  ON  THE  LOWER  EXTREMITY 

AMPUTATIONS 

Bv 
J.  F.   BINNIE,  A.  M..  C.  M-,   F.  A.  C.  S. 

Amputations  and  disarticulatìons  of  the  toes  are  s,o  simìlar  to  ibouse 
of  ihe  (ìngL-rs  thiiL  ihf  samc  descripllon  miiy  apply  to  bolh  {scc  p.  317). 

Amputa tion  through  theFoot.— When  operating  for  injury  or  dise«e 
of  the  anterior  pari  of  the  foot.  save.  if  possible,  Ihc  tarsometatarsal 
articulations. 

Metatarsal  Amputation.^HoId  the  foot  in 
piantar  flcxìon.  Note  the  base  of  the  first  and  of 
the  iifth  mctatarsa!  bones.  Between  the*c  two 
poìnts  makc  the  inci&ìon  ABC.  J-"ig.  424.  on  the 
(iorsum  of  the  foul.  Reflect  with  the  flap  ABC  ali 
the  soft  parts  and  expose  the  melaiarsal  bones  ncar 
thcìr  bases. 

Similarty  make  and  reflect  the  long  piantar  flap 
ADC.  Saw  through  the  mctatarsal  bonts  trans- 
versely.  Attend  to  hemostasis.  CIos«  the  wound. 
The  resultant  scar  is  dorsal.  ^' 

X.isfranc's  classical  opcration  is  the  same  as  the 
above  except  that  in  it,  the  tarsonoetatarsai  joìnt  is 
dlsarticulatcd,  a  vcry  di£cult  procedure. 

Syme's  Amputation.^Begimung  al  the  point  of 
the  extcrnal  malleolus  make  an  indsion  downward,  ^^■ 
to  Ihe  siile  of  llie  tool.  Contìnue  the  cut  across  the 
sole  and  up  i,>n  the  inncr  side  l<i  end  about  'a  in,  bclow  the  internai 
mallcolus.  The  cut  pcnctrates  lo  the  bone.  Unite  the  upper  ends  of 
this  V-shaped  incision  by  a  cut  &lrait»ht  acrtPb&  ihc  Iront  of  the  onkle. 

Bt-nd  the  foot  forcibly  downward.  Open  the  anklejoint  frecly  and 
divide  the  luterai  ligaments.  Uend  the  foot  more  and  more  downward 
and  so  separate  the  surfaces  of  the  ankle  unti!  the  tendo  AcMllis  is  «x- 
poscd.     Divide  this  dose  to  the  os  cakis.     Disscct  the  heel  flap  from  the 
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durìng  the  pa»t  io  years  are  full  of  evidenc* 
assiduous  work,  and  evcn  when  wc  feci  1> 
arguments  we  have  to  admit  that  Ihey  pro\ 

About  so  caae>  of  nerve  crossing  tor 
poitcd  and  more  or  Icss  success  has  bcen  •. 
The  reports  o£  success,  however,  are  open 
namcly,  thttt  pari  o(  the  treatment  Kas  beco  I 
tion  in  a  pwsition  in  whioh  the  paralyzcd  mx 
avoid  puUing  on  Ihe  nerve  cnds  and  so  pullin 

The  rcason  is  i-xccllcnt,  bui  il  ititrodui  ■ 
ciscly  in  this  posiLÌuii  thal  spontancous  rci.i 
paralysis  happcns  to  bc  a  jjseudo-paraly^i- 
this  cannot  be  cxcluded  by  a  rcport  Ihat 
"degeneration."    Some  of  the  cases  of  ri- 
genuinely  due  to  the  nurve  liraft,  bui  it  c.in' 
a  year's  strici  conservative  treatment  had  i, 
spontancous  recovery.     On  the  oihcr  band 
in  Liverpool  report  failurc  in  fivc  cascs  alter  t" 
most  careful  control, 

Arpiing  from  t>ast  experieace  In  lemioiì 
must  be  at  pre&ent  thccau tious Scotch  vcrditi 
proves  nothing,  for  it  niay  be  due  to  some  t> 
tion;  one  success  in  a  case  ìn  whìch  no  falluc^ 
be  convincing.  For  the  last  fouryears  the  * 
the  cases  in  three  hospitais  for  a  pcrfect  Ir' 
found  it. 

Eithcr  the  cases  have  bcen  thosc  (ii  i 
cxtensors  bave  beco  scvcrely  paralyzed  and 
aonablc  to  expect  the  less  paralyzed  nerve  l'- 
or (2)  in  which  some  degrec  of  recovery  ha^ 
live  methods,  wbich  of  course  are  capablc 
by  the  methiNl'ì  already  descrìbed,  and  ti)< 
conclusive  proof  if  ncrvc  grafting  wcrc  pcrlur 

Il  stili  remains  a»  open  subject  for  reseiir< 
far  nerve  grafting  may  be  usefuUy  cmployt<  1 
lion  in  muscles  complctely  paralyzed  but  pc: 
iupply  of  groups  of  musile  whose  funcliùn  i- 

If  in  thcory  and  principle  an  opcralioii  - 
set  US  to  thìnk  of  possible  tlaws  in  lecimit 
open  but  criticai  attitudc  of  mind. 


B  possible 
«ih  malleoU. 

ihs  and  cut  ' 

^Tnputaiion  is 

ly  may  be 

T  loDit  cnough  so 

:'■■■■]  cffìcicntly 

,.:lìLi.     Various 

i- thedividedcnd 

Bier  and  others) 
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!ie  combined  lengtfa  of  the  flaps  should  be 
■i:s  the  diameter  of  the  limb  at  the  point  of 

■Lit  ij^  in.  lower  than  the  line  of  proposed 
'  ipposite  the  base  of  the  skìn  iSaps,  divìde 

well  to  divide  the  posterior  muscles  at  a 
lo  allqw  for  their  greater  retraction). 
iigament.    Divide  the  periosteum  around 

in.  above  the  Une  of  bone  section  and  sepa- 
.•ard.  Retract  the  soft  parts  upward  by 
,  the  middle  tail  of  which  is  pidled  through 
.  through  the  tibia  and  fibula.  The  Une 
"1  be  sUghtly  higher  than  that  of  the  tibia. 
marrow  from  the  bones  for  a  distance  of 
■ifje).     Attend  to  hemostasis. 

in  the  manner  already  de- 
,  generaUy  with  deep  and 
;lvc  no  dead  spaces.  Apply 
i  is  usually  comforting  to  the 


Fio.  437  — 

[Farabeuf.) 


lìcthod  of  amputating  the  leg 

rgcon  must  generaUy  modify 

v'idual  case. 
Cnee. — Note  the  level  of  the 

i'ace  of  the  leg  mark  a  point 

line  equal  to  the  diameter  of 

surface  of  the  leg  mark  a 

diameter  of  the  leg  below  the  joint  Une. 
igh  the  skin  and  deep  fascia  round  the  limb 
"lints  marked  on  the  anterior  and  posterior 
and  fascia  upward  unti!  the,  joint  is  ex- 
■ulate.  Attend  to  hemostasis.  Approxi- 
itcrìor  to  the  middle  of  the  posterior  part 
Apply  sutures  so  that  the  rcsultant  scar  is 
An  almost  ìdentical  operation  is  performed 
;)osed  by  mcans  of  formai  flaps  (Fig.  427)- 
Knee. — Cardcn's  Amputalioii. — Reflect  the 
lined  in  Fig.  428.     Divide   the  deep  struc- 

of  the  knifu  applied  immediately  above 

thi-  fcmur  inimcdiatclv  above  its  articular 
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with  the  point  of  insertion  (Hg.  430).  Insert  the  other  pin  through  the 
adductor  longus  Hi  >"-  belov  the  perineum  to  emerge  i  in.  below  the 
ischiai  tubcrosity.  Protcct  the  points  of  the  pins  with  corks.  Apply 
ai)  clastic  constrictor  tigbtty  around  the  Unib  above  the  pins. 

3.  Lynu  Thomas'  Forteps. — Tbese  forceps  are  Ulte  vcry  long  and 
stiong  intcstìnal  clamps  kut  onc  biade  ts  providcd  with  a  &harp  potnt. 
Introduce  the  pointed  biade  iM  in.  below  the  anterior  supcrior  iliac 
spine  and  pass  it  in  front  of  and  in  contact  with  the  femur  to  emerge  at 
the  posierior  scrolo-fcmoral  jiincUon.  The  other  biade  applies  itself 
to  the  skiQ  of  the  front  of  the  thìgh,  Close  the  bladcs  and  so  control  the 
femoral  vesscls  (Fig.  431). 

3.  Maforens  Jf^iAfti.— Compression  of  the  Aorta.' — Arraoge  the 
patient  cxactly  as  he  is  to  lìe  during  the  o[wration.  Place  a  platform  or 
steady  stool  by  the  Icft  side  of  the  table  of  such  height  that  an  assistane 
standing  on  it  can  lean  over  sidewise  and  with  his  rìght  clhow  fully 
uttended  lay  Ws  closed  fist  in  the  aorta  ìmmcdiatcly  to  the  lefl  of  the 
umbilicus.  The  assistaiit  placed  a*  above,  facing  the  paticnt's  fect, 
stand»  on  his  Icft  foot,  hi«  nght  faot  crossing  the  Icft,  leans  on  his  rìght 
list  and  so  compresses  the  aorta  with  the  mininium  of  fatìgue. 

The  writcr  can  voudi  for  the  simpHcity  and  ellìcicncy  of  the  raethod  ; 
he  can  also  vouch  for  the  fatiguc  of  the  assistant  at  the  close  of  the 
operatìon. 

4.  Momhurg's  method  of  controlUng  the  nrculatìon  in  the  lower  half 
of  the  body  ("Zentralblatt  fUr  Chir.,"  1908,  No.  33)  is  applicabl*  not 
merely  to  operations  about  the  htp-juint,  hut  to  intcrilio-abdominal 
amputatìons  as  wcU.  Apply  a  rubbcr  tube  (as  thicit  as  a  man's  tinger) 
under  full  tcnsion,  two  to  four  times  aruund  the  waist  of  the  patìcnt 
bctwccn  the  iHac  crcst  and  the  lowcst  ribs,  Watch  the  femoral  pube; 
ossoon  .i.sìt  is  nolongcrpalpable,  enough  constriclion  hasbccn  applied. 
As  soon  as  the  operatìon  is  completcd,  apply  an  cia-stic  bandage  to  both 
Umbs  from  the  fcet  up  tf  the  operation  has  been  on  the  pelvìs.  or  to  ihe 
remaining  timb  if  une  has  bccn  umputatcd.  Elevate  the  linib.  Rcmo\'e 
the  constrictor  frtim  around  the  waist.  Graduolly  reraove  the  elastic 
bondagc  from  the  limb  so  as  top^Tmitthccirculaitoatobcresuroedby 
degrecs  in  the  lower  part  of  the  body  lest  too  great  a  straìn  be  &uddenty 
put  on  tho  hcarl. 

£xtemAl  Racquet  Incision. — Place  the  patient  on  his  back  with  the 
buttoclcs  resting  on  tlie  extreme  edge  of  the  table.  An  aa^slant  sup- 
pocu  and  manipulatcs  the  Icg  as  may  bc  nccc&sary.  Hrx,  slightiy 
adduci  and  rotate  the  thigh  inward.    Makc  a  longitudinal  incision  from 
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apoùitaboul  3  in.  above  lo  a  poìal  ù  in.below  Uie  tip  of  the  Uochanter 
major.  This  cut  pcnctratcs  to  the  bone  along  a  Une  ncar  the  postcrior 
cdgc  of  the  trochiinter.  Divide  the  muscular  atlachmcntK  vi  the  tru- 
chanter  and  expose  the  joint.  Separate  the  soft  parls  from  the  femur 
(hugging  the  buiic  during  this  step)  ihroiighout  Ihi:  whule  Icnglh  of  the 
wound.  This  is  most  difficult  at  the  trochantcr  minor  and  the  linea 
aspera.     Dislocate  the  head  of  the  bone  through  the  wound, 

1£  temporary  hemoslasis  haa  noi  already  been  securctl: 

(a)  With  a  forccps  passcd  through  the  wound,  perforate  the  tissues 
on  the  Lnner  side  of  the  ihigh  and  draw  through  two  portìons  o£  slout 
rubbcr  tubing.  Tic  onc  of  thcsc  tightly  round  the  anterior,  the  other 
round  theposterior  tissues  (Senn).  This  insures  hemosiasis  during  the, 
est  of  the  operatjon. 

(6)  Grasp  the  lissucs  of  the  antcrior  part  of  the  thìgh  hctween  the' 
blades  of  a  Lyon  Thomas  clamp.    Thi:i  secuces  the  (iiincipal  vcsseb. 
If  desired,  clamp  the  postcrior  tissues  in  a  sìmilar  forccps. 

(e)  Have  an  assistant  grasp  the  tissues  anterìor  lo  the  wound  in  the 
finger!;.  This  is  very  fatiguing  to  the  aiìsistant  and  hence  somewhat 
insecurc. 

At  the  lower  end  of  the  vertìcal  ìncisioii  divide  theskinand  deep  fascia 
alt  round  the  thìgh  and  rcflcct  thcm  up  (or  2  in.  Divide  the  musclcs 
andcomplfle  theamputation.  Attendtohemoslasis.  Closethewourvd 
by  decp  anrl  superfìrìal  sutures  after  providing  for  drainage.  The 
wound  lies  as  remote  as  possible  from  the  nates  and  genitalia. 

Wyeth*s  Amputation. — Introduce  Wyeih's  pins  (p.  685).  Apply  an 
elastic  constriclor  abovc  the  pins.  About  2'^  in.  below  the  tesser 
trochaulLT  iiuke  an  incision  through  the  skiu  und  supcrficial  £asda 
laround  the  thigh.  Rcflect  thcsc  structures  upward  to  the  levcl  of  the 
Riesser  trochanter  and  here  di\ide  the  muscles  circularly.  On  the  outer 
fsurfacc  of  the  thigh  malte  a  vcrtical  incision  down  to  the  bone  from  near 
[the  claatic  constrictor  to  the  cìrcular  cut.  Ligate  ali  the  vìsiblc  blood- 
[vcsscls.  Separate  ali  llic  soft  struttures  so  as  ti>  expn.^e  the  hip-joinl. 
ìivide  the  capsular  ligamcnt.  Cut  a  uotch  in  the  cotyloid  ligamcnt  to 
^admit  air  to  the  joint.  By  manipulalion  expose  the  ligaraentum  teres 
id  divide  it.  Dislocate  the  head  of  the  femur  iising  the  limb  as  a  levcr. 
>Iowly  remove  the  constrictor;  pick  up  aad  ligate  ali  bleedìng  points. 
gelose  the  wound  after  providing  for  drainage. 

Anterior  Racquet  Incision.— If  one  dialikes  usìng  means  for  tempo- 
rary hemostasis  (many  surgeons  do)  one  may  make  a  4-in.  vertìcal 
[Incision  downward  from  a  poìnt  just  below  the  middle  of  Poupart's 
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iMt  through  this  expose  and  tie  the  (eraoral  vessels.    The 
M  I»  .  ofnplcte<l  through  an  obliquely  circular  indition  at  the 
iai  tte  verticali  onc.    AU  blccding  vesscIs  are  secured  as  soon 
The  resulta  of  hip  disarticulation  by  any  of  the 
iirc  vcf)'  ^^-  «'Jien  thcy  are  donc  fot  p-ircoma  of  the 
t^b  Q  line  to  the  fact  that  sarcoma  «arly  involv»  the  musclcs. 
^àactors  (Qucnu  et  Desmarest.  "  Rcv.  de  Chir.,"  1903, 

I  j^gtStA  the  fotlowìng  <i)>erution  through  an  anlcrior 

■K  Use  Monibcrg's  method  of  temperar)-  hemostasis. 

^M^  vcsseb  and  makc  un  ind^on  around  the  thigh  as. 

Kfi»ri0a»parugrapli«.     Kellcct  thcskin  flaps  to  tfac  ìliac 

B    «  <^  pubU  and  ischìum.  the  ischial  tuberosity,  ctc. 

,  'rtun  Iheir  origins  on  the  outer  surface  of  the  pelvis 

^^^■an  oniil  the  hip-Joint  is  completely  cxposed.     Di- 

•"f.QaaàBg  to  Ole  femur  from  within  the  pelvis.     Ws- 

'  the  limb.     While  attending  to  hemostasU  look 

■  chtleal  and  sriatic  ve^M'ts  before  rcmoving  the 

ù  AmputEtioo — (Jaboulay's  Operation). — Step  i. 

-nphi-sis  of  the  pubis,  makc  an  incision  parallel 

Hiiament.     Continue  (he  incision  the  wholc 

Llium.     Exposé  the  pcrìtoncum  without  open- 

_4ttic  dissection  (rom  the  underlyìng  structurcs 

veecls  are  eipowd.    Doubly  ligate  ami  divide 

Do  the  sainc  to  the  cxU-mal  ilìac  vein. 

^^-;.^-ctnn  through  the  skin  and  suhcu  tancous 

t  tjie  thigh  at  the  junction  of  its  middle  and 

ini  in  the  middle  lino  of  the  anterior  surfaccof 

,,,^  upward  and  inward  reaching  from  the  cir- 

^1^     (.ioni  the  samc  poìnt  make  a  similar  ìn- 

\g^  .iapeTwr  spine.     These  two  culs  meeting  the 

r,y(it^  a  urianglc  o(  tissuc  which  must  be  sacri- 

jniPpo6tcrior,  cufT-like  flap.    Keflcct  the  cuff- 

"^  gjiynir  tisiue  so  as  to  expose  the  whole  base 

^  ctfinections, 

^^^jMtic cord  (or  round  ligamunt)  inward  and 

M^Mt  ud  p)'ramidal  muscles  from  the  pubb 

,ih  a  itout  knife  divide  the  symphysis.    Sepa- 

_  ^  the  musdes  and  fascia  from  the  ìschio- 
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pubic  rami.  Abduct  the  thigh  fordbly  so  as  to  make  the  symphysis 
gape.  Separate  from  the  bone  the  soft  structures  arising  from  the  inner 
surface  of  the  ilium,  as  the  thigh  is  piore  and  more  abducted.  If  these 
structures  are  involved  remove  them  also.  Divide  the  psoas.  Expose 
and  divide  the  sacro-iliac  articulatìon  from  withìn  outward.  Divìde 
the  structures  emerging  through  the  sdatic  notches.  When  this  is  done 
it  is  easy  to  remove  the  limb  and  corresponding  portion  of  the  pelvis. 

Slep  4. — After  reviewing  the  wound,  cover  ìt  by  the  large  cuff-Iike 
Aap. 

Various  modificatioos  of  the  above  operation  bave  been  attemptèd. 
At  the  best  it  is  a  most  formidable  procedure.  If  the  disease  is  sarcoma, 
recurrence  is  almost  sure  to  take  place  should  the  patient  survive  the 
operative  ordeal.  When  the  operation  seeras  indicated  for  tuberculous 
disease  of  the  hip  involving  the  ilium,  most  surgeons  would  operate  in 
two  or  more  stages,  for  instance:  (a)  Amputate  or  disarticulate  at  the 
hip-joint.  This  per  se  might  so  increase  the  resisting  power  of  the  pa- 
tient by  removing  a  great  source  of  absorption  that  nature  might  possi- 
bly  cure  the  patient.  (6)  At  a  later  stage  the  surgeon  may  remove  part 
or  ali  of  the  ilium  as  may  be  indicated. 
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SECTION  XVI 
LOWER  EXTREMITY 

By 
J.  F.  BINNIE.  A'-M-,  C.M„  V.,\  C  S. 

OPERATIONS  ON  JOINTS 

The  Hip-joint — Introduction  of  a  Trocar  and  Cannula  into  the  Hip- 
tini. — The  trotar  musi  be  2%  lo  .ì?i  in-  long  and  ol  a  calibcr  suìt- 
able  for  the  frec  passagc  oi  the  fluid  to  bc  drawn  off  or  ìiijecled. 

The  patient  lles  flal  on  his  back  ;  the  ihìgh  ìs  adducted  and  rotated 
sUgbtly  inward.  Place  the  finger  at  the  tip  of  the  trochanler  major 
midway  bttween  ìts  anterior  and  posterior  borders.  Guided  by  the 
finger  introduce  the  trocar  imniediately  above  the  trochanter  and  stcad- 
ily  push  il  inwiird,  at  il  righi  angle  li>  the  aiis  of  the  femur.  until  its 
point  strikcs  bone  (the  head  orneckof  the  feraur).  Kccping  the  point 
o£  the  instrument  in  contact  with  the  bone,  strongly  abduct  the  limb 
and  push  the  trocar  cautiously  upward  andìnward  until  bone  ts  af;ain 
encountered.  The  point  now  Ues  between  ihe  femoral  head  and  the 
edge  of  the  acelabulum.  Wilhdraw  the  irocar  an(!  push  ìts  cannula 
furiher  into  the  joint.  If  tberc  is  much  fluid  in  the  joint,  stop  pushing 
the  cannula  forwarj  ;is  soon  as  the  fluid  escapes  frcely  through  it.  If 
some  therapeutic  agent  is  to  bc  injccted,  attach  a  syringc  prcviously 
chargcd  with  the  agent  and  complete  the  ìnjection.  The  materiais 
most  commonly  injected  ^rc:  formahn  glycerin  2  per  cent.;  iodoform 
glycerin  io  per  cent.  ;  Murphy's  solution  (iodoform  io  per  cent.  ;  (orma- 
lin  3  per  cent,;  glycerinc  q.  &.)'•  carbolic  solution  5  per  cent. 

In  tiaumadc  dry  arlhritis  Rovsing  adviscs  the  ìnjection  of  about 
30  ce.  of  sterile  vaseline.  The  Ìnjection  i*  contraindicated  if  lurbid 
fluid  escapes  through  the  cannula. 

In  simple  traumatic  hydrops  the  solution  of  carbolic  acid  is  some- 
timcs  useful.  When  the  diseaae  is  luberculous,  one  of  the  iodoform 
emulsiona  is  used.  In  pyarthros  Murphy  aspiralcs  the  joint  and  thcu 
filla  it  with  fnrmalin  glycerin  which  ought  to  have  becn  prcparc<i  at 
least  48  hours  previously.  After  Ìnjection  the  Umb  ought  to  he  sub- 
jectcd  to  traction  by  weight  and  pullcy. 

6gi 
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Artbrotomy  of  the  Hìp.^Anterior  Incuion. — Froni  a  point  about  t 
In.  below  and  a  hiit^cr  bri^adUi  iulernal  to  the  -.interior' supcrior  iliac 
spine,  Diakc  an  inci^on  for  3  or  4  in.  along  the  inticr  bordcr  of  the  sar- 
torius.  Retract  thiit  mu»cle  outward;  expose  and  retract  outward  th<.- 
tendon  of  the  rcclus  fcmoris;  expose  and  retract  inward  the  iliopsoa> 
mu&cle.  The  joìnt  capsule  is  now  visible.  Flex,  abduct  and  rotate 
the  thigh  oiilward.    Incise  the  capsule.    Explore  the  joìnt. 

Poslcrior  /Hf»sio«,--Langrnbci.:k's  Mcthod.  Place  the  patient  in 
the  lalero-vi'iilral  pyslurc  Flcx  tlie  hip  to  an  angle  of  45  deg.  From 
a  point  about  2  in.  beltiw  the  tip  vi  tkc  trochanter  makc  an  inclsion,  in 
the  mìd-line  of  the  trochanter  and  in  the  axis  of  the  femur  upward  for 
about  414  in-  (Fig.  432)  and  directed  toward  the  posterior-superior 
iliac  spine.  Divìde  the  tcndon  of  the  gluit-us  maximus  un  the  trochan- 
ter il)  the  line  of  the  akin  wound  and  coo- 
linue  this  dcep  cut  upward  by  spUtting  the 
fihers  of  the  musdc.  Retract  the  edges  of 
the  deep  wound;  penetrate  the  subjacent 
fat;  expose  the  pyriformismuscle(anteT«jr 
and  interior)  and  the  glutcus  medium 
(aiiterior  an<i  superìor)  ;  penetrate  betwevn 
thcsc  two  musclcs  and  s^  exposé  the  joìnt 
capsule.     Incise  the  capsule. 

Arlhrotoray  h  usually  undcrtaken  for 
purposes  of  exploration  and  drainage. 

Arthrectomy.— .^«^wr  Inciiùm. 
Barkcr's  Mcthod.  Makc  a  4-in.  ìncislon 
downward  and  slìghlly  inward  from  a  point  l^  in.  bdow  and  ex- 
ternal  lo  the  anterìor-supcrior  iliac  spine.  The  upper  part  o(  the 
cut  runs  aloiig  the  cxlcrnal  border  of  the  sartorìus;  the  lower  part  lìes 
betwccn  that  muscic  and  the  tensor  vagina?  f emoris.  Retract  the  sar- 
lorius  and  rcctus  femork  inward  and  so  exposé  the  joìnt  capsule.  In- 
cìse the  capsule  along  the  line  of  the  femoral  neck.  Explore  the  joìnt. 
So  far  the  opera  liori  has  been  mcrt-ly  ao  arthrotomy. 

Exploration  ghows  that  the  femoral  head  must  be  removed.  Divide 
the  neck  of  the  femur  with  a  saw  or  ostcotonie;  remove  the  head  of  the 
bone.  (Removal  of  the  normal  bone  ìs  vcry  dtflicult  but  whcre  tuber- 
culosis  demanda  ìts  removal  it  is  usually  easy  to  do  so.  OccaMonalty, 
howcver,  the  femur  may  bc  so  fixcd  to  the  cotyloid  cavlty  that  its  head 
can  be  removed  only  by  chiselling.)  Dissect  away  al)  evìdcntly  dis- 
eased  synovialis.    Explore  the  acetabulum  and  rcmovc  ali  diseose  with 


Fto.  41». — (J-ahty.) 


LOWER  RXTHEMm" 


693 


'chiscl,  curette  or  othcr  suitablc  instruincnt.  li  no  sccondary  pyogcnìc 
infectioa  is  prescnt,  fiU  the  cavity  witb  iodoform  glycetìn  or  iodoform 
formalia-glyccrìn  and  dose  the  wound  without  drainagc.  If  sccondary 
infectioD  ìs  present  drainage  wìll  be  neceasary.  Usually  no  spliot  is 
requircd  immedìatcly  after  the  opcration  bui  if  therc  ia  a  tcndency 
loward  displacement.  distraction  by  weight  and  pulley  may  be  u&eful. 
Barker  a.dvlse&  thal,  when  the  wound  is  in  a  fair  way  to  heal,  one  shouid 
apply  a  doublc  Thomas'  splint  so  that  the  paticnt  may  bc  movcd  loto 
open  air  withaut  disturbance. 

Exiernal  or  Ijingetibeck' s  Incisio». — Kòrùg's  Mcthod.  The  cxposure 
of  the  joiat  U  the  same  as  in  Langenbeck's  arthrotomy  except  that  the 
incì^on  is  about  5  in.  in  lengtb.  The  knife  penetrates  to  the  bone  in 
the  first  cut.  With  long  bladcd  rctractors  open  the  wound  widcly. 
Divide  the  joint  capsule  and  the  periosteura  of  the  trochantcr  major  in 
the  line  of  the  wound,  Do«o/  divide  the  trochantt-ric  muscular  Inscr- 
tiona  but  with  a  broad  chiscl  cut  otT  the  anterìor  and  postenor  margina 
of  the  trochanter  to  which  they  are  attached  and  retract  thcm  upward 
with  thesc  shcUs  of  bone.  Cut  off  the  remainder  of  the  trochanter 
flush  with  the  neck  of  the  femur.  Pass  a  tJigli  saw  arouud  aud  divide 
the  neck  of  the  fcmur.  Remwvc  the  head  of  the  bone  with  a  largc  and 
powcrful  clcvator.  St>metimcsthi.siseasy,  oEten  difhcult  and  sometime& 
thereisso  much  bony  change  and  ankylosis  that  it  must  be  cut  Cut  with 
a  chifel.  Cutting  away  a  portion  of  the  posterior-superìor  rubjllf^tjui 
acctabulum  aids  grcatly.  ' 

Thoroughly  c.xamine  the  exposcd  bones  and  remuvc  any  discased 
Uslsuc.  Exci»c  ali  dLscascd  synovialis.  [If  disca.>ìc  has  penctrated  thè 
pelvis  and  caused  an  iliac  abscess,  open  this  by  an  antcrior  inci^on 
a)>ove  Poupart's  hgament  (extraperitoneally  of  course),  evacuate  its 
contenta,  clean  its  walls,  fili  nith  iodoform  formai in-glycerìn  and  dose 
with  sutures.] 

.\ftcr  removing  ali  discased  tissueb  irrigate  thoroughly  wìth  hot 
water i  swab  with  tr.  oi  iodìne;  dry  with  gauze  and  introduce  a  tube  01 
cannula  into  the  cavity.  Close  the  wound  with  deep  and  superficial 
sutures.  Through  the  tube  fili  the  cavity  with  Beck's  bismuth  paste 
or  iodofonn  Eormalin-glycerin.  Remove  the  tube  and  dose  ÌLt  track 
wilh  onc  or  more  sutures.  Apply  dressings.  After-treatment  con- 
sìsts  in  applyiiig  extenaìon  by  weight  and  pulley,  in  ohtalning  immobili- 
zatiun  by  mcans  of  a  doublé  abduction  spUnl  for  six  or  Vight  wccks. 
After  Ihree  weekt».  ìf  ali  gocs  well.  bcgin  gentle  passive  motion  and 
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after  righi  wt-cks  pcrmil  the  palieni  to  go  about  on  crutrhes.    For' 
many  montbs  il  is  well  to  kecp  up  cxtea^bn  at  night. 

Rutherford  Morrìson's  Operaiion. — Through  acoBvex  incìàìon  above 
the  trochanter  major  divide  ali  the  muscics  inscrted  into  the  tro- 
chanter.  Dielocate  the  head  of  the  femur  through  the  wound.  Re- 
move  ali  the  ca]>sule.  synovìol  membrane  and  articular  cartilage.  Do 
nat  remove  the  head  of  the  bone  unlcss  ìt  has  bccomc  a  scqucstruin. 
dose  the  wound  completely.     Immobilize- 

Arlhroplasly. —  In  caiics  of  anchytuBÌ!;  of  the  lùp  a  uscful  mobile, 
joint  may  often  be  obtained  by  means  of  arthroplasty. 

/.  B.  Murphy's  Operaiùm  Oournal 
A.  M.  A.,  May  20,  27;  Junc  3,  1905). 
— By  a  V-ahaped  ìnciajon  outline  a  flap 
of  skin  und  fascia  lata,  the  base  of  tJic 
flap  bcing  4  in.  above  and  its  apex  2 
in.  bclow  the  trochanter  major  (Fig. 
433).  The  base  of  the  flap  is  5  in. 
mdc.  Rcflcct  the  flap  upward  thus 
exposing  the  trochanter.  By  mcans 
o{  an  appropriate  ncedlc  pass  a  Gigli 
wire  saw  round  the  base  of  the  tro- 
chanter and  divìde  il  transvcrsyìly  {Fig. 
434).  Rclracl  the  trochanter,  with  ìt» 
muscular  attachracnts,  upward.  In- 
cìse the  joint  capsule  and  separate  it| 
from  the  ilium  completely.  Chieel 
thefemoral  head  and  any  oslet^hyte» 
which  may  bepresent.  from  the  acetab- 
ulum  in  such  a  manner  as  to  preserve 
the  head  of  the  femur  as  much  as  po!.sibtc  (Fig.  435).  With  an  appro- 
priate ^phcrìcal  reami-r  smuuth  anddcepcn,  i.  e,  reconstruct,  the  cotytoid 
cavity  (Fig.  436).  With  a  cup-ahaped  reamer  smooth  the  head  of  the 
femur.  Dissect  the  fascia  lata  and  some  of  the  fat  from  the  V-&haped 
flap,  leaving  the  base  intact.  Une  the  acetabulum  with  the  base  of 
the  newly  formcd  fasciai  flap  and  iix  the  latter  t»  situ  by  a  few  suturcs. 
Return  the  head  of  the  femur  Ìnto  the  cavity.  The  apical  portioa  of 
ihe  fasciai  flap  protrudes  from  the  new  joint.  Suture  this  portion  of 
the  flap  to  the  pcriosteum  and  capsule  attached  to  the  fcmoral  neck. 
'ìIiìb  is  important  as  cvery  part  of  the  articulating  surfaccs  should  be 
covered  with  fascia,     Kcplace  the  mobìlÌ2eil  trochanter  and  (ìx  it  iaJ 
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posìtioa  with  a  couplc  ">(  «ire  nails  {Fig.  437).  Apply  drcssìng»-  Apply 
;iii  ubJuclion  splint  to  both  Itmbs  and  use  tractiun  \>y  wcigbt  and  puUey 
on  the  affcctw!  limb.  It  may  be  nccessary  to  perform  one  or  more 
tenotomies  or  myotomies  before  a  ({ood  positìon  is  obtamwi. 

Robert  Jones'  0;>rrij/ttw.~  Suìtablc  in  booy  anchylosJs  following 
tubcrculosis  or  scpsi^  and  in  putium  coxa  senilis  wticre  the  body  wdght 
nctini!  on  the  head  of  the  bone  and  arlicular  friction  kceps  the  dìscàsc 
activc. 

The  principlc  o(  the  operation  U  to  prcKluce  a  new  joint  without 
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The  shock  i»  less  tha»  when  the 


AaRkulalittg  the  head  oi  the  femur. 
Ulti  al  the  bone  IS  cxciseil. 

a  0  in.  longiiudinal  incision  along  the  outer  surface  ol  the 

*  ^  *^  femur.     Onc-hall  ol  this  incision  is  abovc  and  ooe- 

A«  aid^int  uf  the  upper  bordcr  o(  the  trochuiter.    The 

!  CM  peaetrate^  to  the  bone.     ReUoct  the  soft  parta. 

:  divìde  the  base  oi  the  Irochanter  transv-ersdy 

«|lh  its  muscuUr  atuchments  upward  CFì^- 

>tt  t6c  femur  dose  to  the  head  of  the  boor. 

i  làe  femur.    Apply  the  rat  surfact  ot  the 
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mobilized  trochantcr  to  the  cut  sur(acc  of  that  part  ol  the  femoral 
acck  which  is  continuous  with  the  head  of  the  bone  and  lix  it  therc 
witfa  a  nail  or  scrcw  (Fig.  439).  Thì&  fìxcs  the  trochatiter  to  the  head  of 
the  femur  which  is  stili  in  thcacetabulum.  Clo»c  the  wound  withdeep 
and  superlicicil  sutures.  Occasionali)'  it  may  be  neceasary  to  removc . 
more  bone  from  the  upper  end  of  the  femur. 

Operative  Reduction  of  Old  Dislocations  of  the  Hip.^ i.J'ùslerior 
Disloca iions.^T Tom  the  lowcr  miirjjìn  of  the  Rreat  trochantcr  makc  a 
long  incision  upward  and  backward  toward  the  posterior-superior 
iliac  spine.  Fenclratc  the  gluteus  maximus  by  separatine  its  fibers 
throughout  the  Icngth  of  the  wound.  This  cxposcs  the  head  of  the 
femur.  The  pyriformis,  obturator  internus  and  gemelli  mu&clcs  are 
found  tensc  and  obstructing  both  reduction  and  access  to  thecotylold 
cavity.  Fordble  rotation  of  the  flexcd  knee  may  so  stretch  these 
muscles  as  to  permit  of  their  retraction  or  they  may  be  divided  (to  be 
subsequently  rcpairccl  by  suture)  und  rctracted. 

As  sooD  as  the  cotyloid  cavity  is  expo&ed,  remove  from  it  any 
fragments  of  bone  or  masses  of  lìbrous  tissue  which  may  prcvcnt 
reduction.  It  may  be  ncccssarj'  to  excise  part  of  the  wall  of  the 
cavity  before  it  is  poasible  to  reduce  the  dislocation.  By  means  of 
rotation  replacc  the  head  of  the  femur  in  the  cavity.  Repair  ali 
divided  structurcs.  Closc  the  wound  with  or  without  drainage.  The 
after- treatment  cunsists  in  exten&iun  by  weight  unO  pulley  plus  im- 
mobiUzation  in  a  doublé  abduction  splint. 

a.  Antfrior  dislocalions  may  be  trcated  in  much  the  samc  fashion 
as  are  the  posterior. 

As  has  bccn  pointed  out  by  Mr.  Fagge  in  bis  article  on  dislocation 
of  the  hip,  a  very  crìpplìng  dìsplacement  may  be  convcrted  into  a 
Icss  crippling  anterior  onc  by  manipulations  sucb  as  Lorenz  advises  in 
congenital  iuxatìuns. 

The  Knee. — Puncttire  of  the  knee  U  most  commonly  praclised  to 
withdraw  efiusions  or  as  a  preliminary  to  lavage  and  the  injeclion  of 
variouà  therapeutìc  agents. 

Al  a  point  a  little  abovc  and  cxtcrnal  to  the  patella,  introduce 
a  trocar  and  cannula  downwnrd  and  inward  as  ìf  the  aim  was  to  strìkc 
the  arlicular  surface  of  the  patella.  Withdraw  the  sUlettc.  Permit 
the  effusìon  to  escapc.  (If  nothing  further  is  required  withdraw  the 
cannula  and  apply  dressings). 

With  a  common  gtass  syringe  attached  to  the  cannula  by  rubber 
tubing  fili  the  joint  with  salt  solution.    Dìsconnect  the  syrìoge  fcom 
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the  cannula  and  lei  the  solution  flovr  out.  Repeat  the  lavage  as  ofien 
as  raay  bc  nccessary.  If  the  «lìsease  ìs  sìmplc  hydrops  artlcuH,  many 
surgcons  foUow  the  lavage  by  injccdng  about  3  drams  of  5  per  cent. 
carbolùed  water.  If  the  disease  is  tubercalous,  onc  may  inject  a  few 
dram&  of  a  io  per  cent,  or  20  per  cent,  suspension  of  iodoform  in  gly- 
cerin.  or  ol  ìodoform  in  a  2  per  cent,  solution  of  formalin  and  g!y- 
ccrin.  As  a  prcliminary  to  any  openilion  on  the  kncc,  e.g.,  suture  of 
fracturcd  patella  or  cxd^on  of  a  scmilunar  cartilage,  Murphy  always 
injccts  enough  of  a  2  per  cent,  solution  of  formalin  in  glycerin  (at 
least  48  hours  old)  to  mìldly  distcod  the  joìoL  The  injection  produces  a 
mild  arthritis  which  he  thinks  acts  as  an  tmmunizing  agent  agaìnst 
infection  during  the  major  operation  pcrformed  about  a  week  later. 

In  painful,  dr>'  arthritis  Rovsing  puncturcs  the  joint  and  injccts 
IO  to  3o  ce.  of  vaseline,  uniess  lurbì-d  fluid  ha&  escaped  through  the 
cannula. 

After  completing  the  injection  remove  the  cannula,  apply  dressings. 
Keep  the  paticnt  in  bed  for  a  few  days  and  then  let  him  go  about  od 
crutches. 

In  empyema  of  the  knee  Murphy  U  a  strong  advocate  of  aspiration 
and  repeatcd  injcctJons  of  formalin  glycerin.  In  the  aftcT-trcatmcnt. 
vxteDsion  by  weight  and  pulley  i&  essential. 

Arlhrotomy  may  be  pcrformed  for  the  foUowing  purposes;  (fl) 
exploration,  (b)  the  rcmoval  of  cfiusions,  e.g.,  blood,  pus,  eie,  (e)  os  a 
preventive  measure  after  infected  or  ^uapected  wounds,  ((0  as  a  sub- 
sUtute  for  puncture  and  Injcctioa,  («)  rcmoval  of  forcign  bodies,  (/) 
as  a  stq>  in  olliiT  a])eratÌODs  on  the  joint. 

Antero-lateral  Inctsìoa. — Make  a  slightly  curved  incìsion  one  tinger- 
breadth  to  the  side  of  the  patella,  beginning  tipimsite  the  lower  end  of 
that  bone  and  cxiending  to  1  poinl  about  two  fingerbreadths  abovc  the 
patdia.  When  the  synovìalis  Ìs  ucpoìcd,  make  a.  ornali  cut  into  it  for 
cxploratory  purposes,  ibis  opening  in  the  synovialis  to  he  cnlargcd  ìf 
necessajy-.  If  a  ùnglc  ÌncL<ùon  is  ìnsufficient  a  sìmilar  one  may  be  made 
on  the  oppositc  side  of  the  patella. 

•-,■  When  pus  is  prcsent  il  may  be  necessary  to  make  one  or  more 

counter-openings  posteriorly  as  foltows:  pa^s  a  forceps  through   the 

'  .aó^o-laicral  wound,  through  the  joint  and  make  it  elevate  the  soft 

pàrts  on  the  outer  »Ìde  just  antcrlor  to  the  hanutrìng,  ihus  avoidLng 

-the  fxtcToa!  popiiteal  nerve;  00  the  inner  .lide  it  may  pass  betwecn 

ihi-  tendons.    Cut  through  the  clcvated  skin  with  a  knife  so  as  to  ex- 

'  I»ose  the  end  of  the  lorcep^;  grasp  a  lubber  tube  in  the  forceps  and  pulì 
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«tube  through  the  wound.  In  draining  any  joint  il  is  wìsc  to  have 
the  tube  rcach  to  but  not  through  the  s)'noviatb  as  the  ktter  strenu> 
ously  rcsents  the  prescnce  o(  a  forcign  body. 

Postero-Uteral  hìcisiona.^Exhmal  Jncisio», — Extend  tJi«  knee.i 
I^lalce  a  3I 2  i"-  incisìon  immcdìatoly  anterìor  and  paraJlel  to  tJie  tehdon 
of  the  bìceps.  This  cut  divide»  che  slcin  and  fascia  and-'inctends 
ncarly  down  lo  the  head  of  ihe  fibula.  Exposé  the  biceps  ttìtdon  by 
slightly  dcxing  the  kncc.  Rctiact  the  tcndon  backward  ailtt  expose 
the  postcrior  border  of  the  exlernal  condyle  of  the  femur.  Open  the 
ca.psule  of  the  joint.  Explorc  and,  gulded  by  the  finger  or  some  suìtabte 
inst rumeni,  eniarge  the  wound  as  much  as  may  be  necessary. 

Internai  Incision. — Extend  the  knec  and  flex  the  Ihigh  on  the 
pclvis.  Sec  and  palpate  a  longitudinal  groovc  bcsltle  and  bchind-lhc 
iniemal  condyle.  The  inner  border  of  the  groovc  is  (ormed  by  the 
gracilis,  thcoutcrbythcscmitcndinosus.  Oppositc  the  knt-c-joint  make 
a  longitudinal  incision  in  the  groove.  Dùide  the  skin  and  fascia  ;  ex- 
posé the  sartorius  and,  hall  hiddcn  by  it,  the  gracUis.  On  the  outer, 
i,e.,  the  popUtcal  side  of  thcse  structures,  note  the  narrow  tcndon  of 
the  semitendinosus  and  more  deeply  the  large  semini  enibranosus  ten- 
don;  retract  thesc  forward.  Open  the  joint  on  the  posU-rior  border  of 
the  internai  condyle  of  the  femur. 

ArQirectomy. — Excision  0/  lite  Knee. — Access  to  the  knce  may  be 
oblained  by  lateral  incisions  (see  Arthrotomy);  by  a  horseshoe  inciaon 
which  divJdes  the  tendo  palella  and  perm^its  the  reflection  upward  of 
a  flap  containing  the  patella;  by  a  transverse  incision  over  the  patella, 
dìvìsìon  of  the  patella  hy  a  saw  and  reflection  upward  and  downward 
of  two  flups  cach  of  n-hich  contains  onc-half  of  Ihc  patella. 

When  the  joint  has  becn  exposcd  note  the  extent  of  the  diseas*. 
Excjse  the  synovialis  by  sharp  disseciion.  Divide  the  ligaraents  an^^^ìl 
dislocati;  the  joint  so  as  tocorai)Ielc  thcremovalofalldiseased$>'novial)s.  ^  , 
If  diseoaed  foci  are  prescnt  in  the  bone  rcmové  such  cither  by  cutting 
thcm  out  with  a  gougc  or  by  resecting  the  ends  of  the  bone.  If  bony 
anchylosis  is  desired,  the  articular  cartilage  must  he  removcd  from  the 
femur,  tibia  and  patella  whether  diseased  or  noi.  Any  ca\'ities  Icft 
in  the  bone  may  be  lilled  wiih  Mosetig's  bone  plug  (iodoform  60. 
spermaceti  and  ol.  sesami  aa  40.  Hcat  slowly  to  loo'C.  in  a  flask  on 
a  waler-buth;  kcep  at  lhi.s  temperature  for  15  oiinutes.  allow  to  cool 
and  solidify  while  being  shakcn  constantly.  Ecfore  U!;ing  mclt  and  heat 
to  so^C).  If  the  ends  of  the  bones  are  resected  he  sure  that  the  lines 
of  i^ction  are  such  that  when  the  sawn  ends  of  the  femur  and  tibia  are 
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flap  over  the  lower  end  of  the  femur  and  fix  it  in  place  with  a  few  sutures. 
Place  a  smaller  flap  between  the  patella  and  the  femur.  Close  the 
wound.  Dress.  Applyaposteriorsplint.  Distractthejointbyweight 
and  pulley  extensìon.  Begin  massage  and  very  gentle  passive  motion 
after  one  week. 

Apkìe-ìoint.—Artkrotomy. — Arthrotomy  for  drainage  of  the  ankle 
requires  no  particular  description.  Figs.  440  and  441  explaln  them- 
selves. 

Arthreclomy . — Kònig's  Method.— From  a  point  on  the  anterior 
margin  of  the  tibia  about  2  in.  above  the  ankle  joint  and  ìmmediately 
internai  to  the  extensor  tendons  make  a  cut  downward  and  forward  over 
the  inner  side  and  neck  of  the  astragalus  to  end  in  front  of  the  prominence 
of  the  scaphoid. 

On  the  outer  side  make  a  simìlar  incisìon  endìng  on  the  outer  side 
of  the  cuboid  at  the  level  of  the  astragalo-scaphoid  joint.  Elevate  the 
whole  bridge  of  tissues  between  these  cuts  from  the  bones. 

If  the  disease  is  tuberculous  examine  the  joint,  remove  by  dìssection 
the  anterior  synovialis  and,  if  a  partìal  operation  will  suffice,  remove  any 
diseased  bone  with  a  chisel  or  sharp  spoon.  If  a  large  focus  is  present  in 
the  astragalus,  remove  that  bone  and  through  the  resulting  gaping  wound 
explore  and  excìse  any  further  disease.  If,  before  the  astragalus  is 
fxcised,  it  is  evident  that  the  malleoli  ought  to  be  removed,  proceed  as 
follows:  through  the  incisions  already  described  introduce  a  broad  chisel 
and  cut  a  thin  shell  of  bone  from  the  superfidal  surface  of  each  malleolus. 
These  shells  of  bone  are  left  attached  above  by  their  perìosteum,  below 
by  the  lateral  Ugaments.  Retract  the  shells  of  bone  and  excise  the  re- 
mainder of  the  thickness  of  the  lower  ends  of  the  tibia  and  fibula. 
Remove  any  diseased  tarsal  bones. 

Close  the  wounds  after  providing  for  drainage  or  filling  the  cavity 
with  Mosetig's  plug.  Press  the  mobilized  shells  of  bone  sligbtiy  in- 
ward.  Dress.  Immobilize.  As  anchylosis  is  desìred,  the  after-treat- 
ment consista  of  resi  until  union  is  fìrm. 
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approzìmated  the  patient  will  bave  a  straight  or  sligHilW 
wìthout  genu  valgum. 

Close  the  woimd  wìth  or  wìthout  dramage.  Apply 
Immobilìze  on  a  posterìor  splint.  Elevate  the  lìm 
vellicai  po^tion  for  34  or  48  hours.  Zf  a  tourniquet  1 
not  remove  it  mitU  the  dressings  and  splint  bave  beei. 

B017  anchylosis  of  the  knee  in  faulty  posìiion  d 
osteotomy  above  or  below  the  knee  or  both  iibove 
arthroplasty. 

Arthroplasty. — Before  deciding  on  operatìon,  one 
muscles  which  shoiUd  move  the  knee  are  destroyed  or 
periarticular  tissues  are  changed  ìnto  a  mass  of  scar  ti 


KiG.  440.— (LoÈry, 


fte. 


causing  the  anchylosis  rcmains  uncured;  if  Ih' 
patient  is  poor.     Any  of  these  conditions  negai 

Murphy's  Meiliod. — Make  an  extemal  Ioj' 
a  point  6  in.  above  to  one  3  in.  below  the  joìnl. 
fascia  except  where  it  is  nccessary  to  opeii  th' 
anchylosis. 

Make  a  4  in.  vertical  incision  over  the  1 
the  patella  from  the  femur  but  do  not  di' 
or  the  quadriceps  tendon.     Tboroughly  remi 
With  a  chisel  divide  ali  bony  anchylosis  and 
femur  and  tibia  to  more  or  Icss  of  their  natii 
ward  a  large  flap  of  fascia  lata  plus  a  thin  ]a,y. 
durface  of  the  vastus  externus.     The  flap  nui 
t-nough  to  completely  cover  the  sawn  surf»* 
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.ontrast  to  this.     As 

l'orced,  the  action  of 

ì  inintensity,  and  thf 

ribs,  come  into  play. 

ruRmatic  or  abdominal. 

.1  srcatcr  action  of  the 

■s  a  ccrtain  stage,  the 

xpiratory  act  is  hastened 

of  the  deprcssors  of  the 

may  compress  the  chest 

'iration  is  followed  by  a 

ils  nornial  position  before 

i>e  controlling  the  size  of 

i[uantity  of  air  thal  can  be 

.piratitm   after  making    the 

ligure  for  the  adult  man  is 

>f  airiii  thelungs  mayiimount 

Il  at  e:ith  ins[)irationam(iunts 

at  the  alveoUir  air  is  not  very 

lion.     The  actua!   amount  of 

jpacity  of  the  l)roiuhial    tree. 

uf  the  iungs,  silice  the  air  lillìng 

•ry  processes. 

•  '  total  liirm  ti>s.iie  is  sulhcìent  to 


■lìiitil  iif)^iilii'c  pressure  varies  he- 

Ig.,  readin^s  takcn  at  tlie  end  of 

ly. 

he  inlnithoracic  pressure  may  be 
ig  ins]>iratinn  while  it  may  be  niised 
ilory  elTurt.  surh  a«  we  set*  in  strain- 

iie  inmpressed  air  in  the  Iungs  is 
Istillai  >paces.     The  large  veins  es- 

V  in  tlieni  is  partially  Ijlockcd,  as  i> 
in  llie  neck  outiside  the  thorax.     The 

ir  :i  ron>i(lerabIc  pcriod  may  serioush' 


iM"  the  lung  U  pierced  so  that  the  air  can  communicai 
t  iivity  (rum  ihe  inside,  thcn  Ihc  lungs  prgmptly  shrink  in 
almospherìc  pressure  h  thcn  equalizcd  on  the  outside  i 
ni  the  sacs.' 

Tfie  normal  posUion  oj  the  Ikorax  Lt  that  position  | 
end  of  a  norraal  expiration.  Starting  from  this  posìtìo» 
mcnt  of  the  thorax  constitutes  an  aclitf  inspiratwn,  vhil 
tioQ  of  the  thoriLX  fram  this  position  constitues  an  ad 
After  activc  ìnspìratìon  or  expiration,  as  soon  a&  the  mui 

elasticity  of  the  thorax  i 
return  to  the  normal  pos 
return  naturally  evoke 
piration  alter  actìve  in 
coDvcrscly,  passive  ÌA1 
actìve  expiration.  Tb 
the  distcndcd  abdoc 
pandcd  lungs  are 
elastìc  recoit. 

The  Normal  Rf 
ments  Consist  of 
tion  FoUowed  by  a. 
■ — Inspitatitìfi  is 

Fto.  440.— SchenaioindÌMUtlKiT    irartinn    (Av-icvat'^ 
laikn»olUie|>>rìeUla&<lvisccnllaycr>  '"CUOn    tntsceni, 
ol  Uw  Edeural  «K>,  and  tbe  poslUon  of  and  by  (3)  eleva 
Ibe  maaiuiinal  tpace:  P  the  poteniul  ,        ,  .  _ 

plMMl  e»vity   b    wh    Mc;     Jf.    11.,-    ICVatorCS    COitSTV^ 

■«dlÉii^BM»:  JlX.  and  tx..  il«  terni,  àcaleoi   st 

Mvky  of  IM  rulli  «nd  the  kft  lung.  rr< 
spectivel)-;r,taBtncfae*.    The  outlìnr»  rales   minora   a 
oI  the  pleura  od  ctcb  lòde  are  rcpicscnlcd   oiir.*r!nco.e 
in  doiicd  lincs.    (flcwB.)  superiores. 

The  muselr 

divirtcd  into  two  Eroups:  thosc  of  ihe  abdor 

and  transvcrsaU-sl.  whow  contraction  causcs 

into  the  thorax,  provided  the  glottisis  open 

rìbs  (intcrcostaics  interni,  triangulares  stcrr 

The  serrati  postici  ìnferiores  and  quadrati 

that  they  may  dcprcss  t)ie  ribs.    1t  has  b< 

provcn)  that  in  forced  inspiration  they  an 

diaphragm  to  pulì  tht-  ribs  inward. 

As  said  buforc,  normal  brcathing  ì»  an  i 

expiratoF}'  movemcnt. 


'  Sm  remiului  on  imeunioihorax.  pifc  tal 
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(a)  Il  the  opcning  in  the  pleura  !»  smaller  than  thatof  the  glotlis, 
only  small  amountó  of  air  can  pass  through  Uie  opcning.  During  in- 
spiralion  there  Js  siili  negative  pressure  on  the  alTec'ttfd  side  (Fig.  4410), 
ami  riurìng  cxj)ìration  thcrc  is  positivepressureonbothsides  (Fig.4416) 


^ 


+ 


(a)  Impiiation.  (fr>  Acdvc  expimtioa. 

Fin.  441. — Kcspiratory  mcchkniìin  In  pncunuithonu  with  unnll  openias.    tfroml.) 

Hence  the  mediastinum  tvill  not  deviate  to  one  side  or  the  other.  A 
small  amount  of  air  from  the  sound  side  vili  sHghtIy  distend  the 
partìally  collapst-d  lung. 

(6)  If  the  opening  i.s  large,  the  lung  prgmptly  collapses  and 
mcdiastinum  is  drawn  over  to  the  unalTected  side  during  inspirati^ 


y^t 


m 


"N 


|,it)  Inspintiuc.  (kf  Notnial  cx|iltatU>n.  (e)  Fornsil  expirMlmt. 

Vm.  443.— Re*iiintftf  )-  mcdunlsin  io  ponimultiorax  irlth  lurgc  upcniog. 

(Fig.  4420),  unti  pushcd  over  to  the  opened  side  during  cxpiratìon  (Fu 
JI42A);  in  other  words,  there  is  both  iiuiulTìricnt  ia&piratory  aod  pxpiri 
tory  movcnicnt  of  the  sound  side. 

Whcn  the  mcdiastinum  is  rìgid,  as  in  empycma,  this  mediasUt 
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fluttcring  does  not  usually  occur  upon  opcainR  the  chest  wall  for 
drainage.  The  prevention  of  thìs  medìaslinal  motion  is  of  the 
greatcst  iinportance.  The  mere  ateadyìng  of  the  mediastinum  by 
scizing  its  wall  with  a  forccps,  or  by  drawing  ujion  ìt  using  the  lung  as  a 
tractor,  suffices.  The  alarmtng  symptoms  promptly  siibside.  By 
laying  the  paticnt  upon  the  afft'cted  side,  the  wcight  of  the  beart  and 
3ung5  steadies  the  inediastinum,  the  air  nishes  out,  if  the  opening  ù 
adequate,  and  the  last  of  Ìt  ìs  expelled  by  straining  or  coughing.  Of 
counic  laying  the  paticnt  upon  the  sound  side  vrill  givc  rise  to  a  re- 
currence. 

Moiectttar  coheswn  of  muìst  pleura!  surfaces,  especially  bctween 
base  of  hing  and  diaphragm,  Ìs  another  factor  which  oppoae-i  collapse 
of  lungs  when  an  opening  in  the  pleura  takes  place. 

Tension  Pneumothorax  ('"Spawmngspiteumollwraj:"). — When  a. 
valve-like  opening  is  present  which  admits  air  with  each  inspiration  and 
allows  none  to  cscape  in  cxpiratìon,  the  plcurol  cavit>'  is  gradually 
puroped  full  of  air,  pressure  steadily  ri^es,  as  in  large  exudatcs,  with 
displacement  of  the  mediastinum  to  the  opposite  side. 

The  gas  in  a  closed  pneumothorax  ìs  eventually  ahsorbcd.  Oxygen 
of  the  air  is  rapidly  absorbed — nitrogen  much  more  slowly. 

Differential  Pressure. — For  most  opcrations  upon  onc  side  of  the 
chest  differcntial  pressure  is  a  convenience,  not  a  necesisity-  Steadnng 
the  mediastinum  by  traction  on  the  lung  or  postural  treatment  is  usuati/ 
alt  that  iii  required. 

For  operations    upon    the    heart,    cesophagus,    or   mediastinum, 
differcntial  pressure  is  atwnlutely  nccessary,  becausc  of  the  possibilityg 
of  bilateral  pneumothorax  tbrough  the  accìdental  wounding  of  hot 
pleura;. 

The  present  forms  of  differcntial  pressure  apparatus  are  too  com- 
pUcated  and  cumbersomc;  the  general  lendency  is  toward  simplification. 

A  brief  consideration  of  the  varìous  methods  may  be  introduced  by 
the  remark  that  iheir  theoretìcat  differenccs  bave  slight  practical 
importa  nce. 

I.  Negative  Pressiire  Cabinets. — Herc  the  patient's  body  lies  in  a 
cabinet  wliite  his  head  projccts  through  its  wall  (Fig.  443)-  An  air- 
tight  collar  prevents  tealtage.  N'egatìve  pressure  wìthin  the  cabinet 
prevents  collapse  of  the  lungs  when  the  thorax  is  opened. 

Objections:  (1)  Crampcd  space  for  operator  and  assistants;  (2) 
usualty  poor  ventilation;  (3)  imposs-ibiUty  of  transportìng  the  apparatus; 
(4)  cosi. 
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2.  Positive  Pressure  Apparatus. — (a)  Cabinets. — The  arrangements 
are  just  the  opposite  of  those  in  the  negative  pressure  cabinets,  for  the 
head  lies  within  a  cabinet  in  which  positive  pressure  is  maintaìned 
whiie  the  body  lies  in  the  open  air  (Fig.  444). 


Fu;.  44,i. — Xogatìve  pressure  cabinet  (patient's  head  outsidc). 

Sniall  positive  pressure  charabers,  just  large  enough  to  contain  the 
patient's  head  and  anxsthetist's  hands,  bave  the  objectioD  that  should 
vomìting  occur  its  control  would  be  dithcult.     Chambers  large  enough 


K' 


' 


^■.       Hi       lV-i-.Uc-.ver.-u-r.-jM7.tr:  .fMt-fr:'.*  head  incl<-»»t'i— •  ?■!;.    ;juiJt, 

lo  lioUi  tho  .i:i.v-thoU>t  a*  wel:  a?  thf  patient'?  hea-l  -i         :  h,ive  this 

'il.V.'.  .If:-.:  ■'■.'  ;t':.:t'-.-j.' ,jr:»;('i  i:on>ists  of  two  chan:'  .r-      •: .   within 

:hi-     ••'■•ìt       '."-.-.■    >—.,;!. vr  or.e     positive  pressure'  aco:~r-     :,.:■:■;  the 
.i:-..i -•.•.:>:  ,;:.■.  ■.:•.•.  t  ..■.:,-.:?  head;  in  the  largerotie  neJ.■.:^.     ■  -■  ^-urv^ 
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are  the  operalor  and  assistants  and  the  padent's  body.  Hcrc  control 
in  ca^s  oi  vomitili^  Ls  cxccllcnl.  Objeclions:  CoHt;  lack  uf  jiortabìliLy. 
(i)  Masks  of  whìch  the  beat  cxaniple  is  Tiegel's,  bave  the  advantage 
oE  purtabiiity  bui  tbc  disadvuntagc  tbat  vomìting  nvci-s&itatcs  rcmoval 
of  thf  ni.isk  with  conscquent  cp^sAlion  of  dìfTcTcntia!  prc^isurc.     As  a 
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Fif..  44j.— l'osiiive   [tri 
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ifjtrman  Hot  filai.  A*»  York  Cily.) 


iriiiiii.iilJtc    .i[i.f-.l  liF-li»t. 


matter  of  faci,  however,  vomiting  rarely  occurs  under  ibis  type  of 
narcosis. 

(e)  InhafkarynufM  Anattke$ùi. — Ziuikt  «ZcntialbUtl  i.  Cliir..  tgii,  p.  i7J7)  lue  fotti») 
that  in  <lo|pi  n  tru  perfcvlly  f<aubl«  to  inuietAÌn  |kmÌ[ìvi:  prrsnurt:  liy  meuu  of  tuba  inteO- 
ducedinto  th«  pharjrnx  thtoU|{h  the  mwtnls.  Tli<aiiPH.a|M-il  lliruu^h  thf  gapbclWMti  ihc 
toft  pftlatc  amj  the  c|iif[loii]».  The  nvpJtmtory  n3ovcm>.-i>t»  <:uiiiiiiui:iI,a)[liuiiKhl>'>th  fide 
«f  Uw  ehm  «rcrt  opcacd.  A  loiuid  oouid  bc  poKcd  iato  the  c&oplmsui  wìthout  dittuclHiis 
the  air  |utuarv. 
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wnh  UiE  tubra  in  pUcr,  It  <ra!i  found  thac  irìili  tbc  laouih 

«ntcr  Mlcty  v«]vc  ilurìng  cxpìntliuii;  nhile  «ritta  ifae  iDOUlli 

■(  *  ■■.  o<  water  could  ca&ily  bc  obtaiaed.    In  othtr  word». 

tbc  inintinchcal  tubo  in  i;vef>>  cue  io  whJch  potltive 

IbK  it  ^  teportuit  to  mentton  the  recent  de\iccs  of  Dr.  Karl 
CttMdl«llh*K«>Bex-<rU  Hospital,  New  York.  His  so-called  anxsthet- 
éàSmt  ÌDto  tbc  patJcnt's  pha^nx  or  trachea  mixed  air  an<l 
te  RC<^^  quantìti»>  and  proporb'oas.  Thus  wc  may 
ittckat  for  rcspìration  witb  just  ctiough  ether  to  maìntain 
K^AMitx^cttUuesthesìa  (Fig.  447). 

StK^fKsl  utaf^^hesìa  depcnds  on  the  establishment  in  the  blood 
•■A  4teiw  o(  •  dciìnite  ether  tension,  corre&ponding  to  about  15  per 
«.tlA.  «t  tdMf  ^n^Htr  in  Ùìc  aiveular  air.  Thbì  the  Connt;ll  machine 
VMÌMitaft  vitki  aìcrty. 

(|t>  iMMbackMd  Insufflation. — With  the  paticnt  in  general  narcosis 
%4|ldbHllvJ^tlwn  the  trachea  (say  24  French)isintroduced  down  tothe 
mmUiìlL  {it  cm.  Intm  front  teeth)  then  drannb&ck  3cm.;atr  cscapes 
Uè>  (^  iMuiwa.  ahuigsi<te  of  the  tube. 

4I4mM||C">-  (i)  Minimal  antount  of  ether.  (2)  Safety  from  vomit- 
tUC  (ttit  ran««t  oi  air  retuniing  up  the  trachea  absolutvly  prcvcnt3  ma- 
l9i«ht  ÌA  tlke  ]ttutrytix  from  cntcrìng  the  air  pasftages),     (3)  Cheapoess. 

i%«»<j>4^'  U)  Oifficulty  in  the  introduction  of  the  tube  espc^' 
utiklbr  bkikvhuU»  and  individuals  with  short  tbick  necks.  (3)  Danger 
\>Ì  ivi^U»  v4  tbc  lunfc»  or  atomach  becau.se  of  the  pluggin^  of  a  hronchus 
^Y  Ih»  tube  m  iu  introiluctioa  into  the  ccsophagua.  Both  typcs  of 
$t\- •  '- ■"  hdvv  AClually  happened  with  apparatus  ia  which  no  »afcty 
\  ^  1  bccu  pcovìded. 


IIKTAIUS  OF  INTR.^TRACHEAL  INSUFFLATION 

A^J.^^STHF.SlA 

liK^IUnitini — Sourceof  Air.  A  numbcr  ofengincs  areonthemarket. 
if^  Vii»  wi>  h*\t  bern  using  was  devised  by  Dr.  Charles  A.  Elsberg  of 
Nv*  Vwk  (Fig.  440).  The  full  descriptioa  will  beomitted;  but  in  everj- 
(^^4tM  ibetc  must  bc:  an  air  purop.  an  air  alter,  a  manomeler,  a 
mil^  vaWo  vi  ampie  size  which  releascs  at  20-30  mm.  of  mcrcur}-, 
AWil  M  ftVUcUwry  foot  or  band  bcllows.'  A'o  operalion  under  inlra- 
jft^^Wt  «MUiWiM  skould  be  commetued  itntil  one  is  sure  Ikal  thr 
M^M/^iitn  Mtow  is  in  perject  working  arder  (sec  Figs.  446  ajid  453). 

,  '>MB&  SuM.,  Om.  ami  Ob«t.,  An«uu,  1013.  p.  145. 
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Th*re  sboul<!  bc  tubcs  of  wovcn  silk  Ukc  Ihc  slraij^hl  woveii  calheler. 
The  diamL-ttr  of  the  tube  should  not  be  more  than  half  that  of  the 
trachea.  >'rom  aa  to  14  Frcnch  wUl  be  satisfactory  in  most  cases. 
The  cathctcrs  marie  for  the  puqiostr  «re  markeci  wilh  a  ring  1 2  cm.  from 
the  tip,  thg  distance  of  the  gloitis  from  the  lecth  and  anothcr  ring  26 
cm.  fpom  the  tip,  Ihc  distancc  oÌ  the  bifurcatìon  from  the  tccth.  The 
cathcters  are  to  be  chilled  in  a  pan  of  ice. 

There  should  be  a  direct  lar>'nRoscope  with  proper  clcctrìcal  connec- 
tion (Figs.  448  and  449)-'  According  to  Jackson  (Surgery,  Gynecology 
and  Obstctrics.  October,  1Q13),  the  patient.  previously  narcotizcd  by 
the  ordinary  inhalaiìon  mcthod.  should  lit-  upon  bis  back.,  the  head 
bcing  hypcrextended  (Fig.  450).  The  an*sthetist,  holding  the  specu- 
lum  in  ihc  loft  hand  and  standing  to  the  Icft  of  the  patientV  head 


ir-- 

1  '  '.  ■- 

I''iii.  440,     l'Ile  bliibci;  u^|Kita(ui  tur  mtiaitji  hial  in'^uiiUtiun  uiiit&ihuia. 


(Hg.  451),  introduces  the  spatular  end  of  the  instrument  over  the 
dorsum  of  the  tongue.  With  the  righi  ìndcx-fìnRer  the  patient's  upper 
tip  is  at  the  same  lime  drawn  aside  su  as  not  to  crush  it  i>etween  the 
'  speculum  and  the  tceth.  When  the  epìglottjs  ìs  secn,  the  tip  of  the 
instrumenl  is  guided  over  it  and  is  then  lìfted  upward  with  a  motion 
as  !f  to  suspend  the  head  of  the  patient  by  the  tip  of  the  speculum.  It 
Is  most  important  noi  lo  use  ibe  leelh  as  a  Julcrvtn,  in  fact,  one  must 
regard  the  speculum  not  as  a  lever  but  as  a  rctractor.  The  proper 
motion  lifts  the  hyoìd  bone  and  exposes  the  openìng  of  the  larynx. 
The  excursions  of  the  vocal  conls  should  bc  plainly  visjble.  Under 
guidance  of  the  cyc,  a  chillcd  cathctcr  held  tn  the  right  hand  is  now 

'Thmr  intcndinjt  l»  make  U-ieof  Ihc-  rnelhod  should  [inidUc  ìnCn>ducUt>n  a(  the  tuhc  in 
caaa  in  irhicli  tbcrc  ix  ira  actuiU  necci  (or  iniratrachnl  aoK^Uiaia.  No  harm  can  canu  (rnm 
ÌDUUigcnt  »[WTÌnieni  in  ih«  urdinary  run  of  lurKital  lulipnl». 
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Ijassctl  through  the  chink  nf  the  glotlis  down  into  the  trachea.'  As 
soon  as  the  tube  has  entcred  the  trachea,  thcre  is  a  peculiar,  character- 
istic,  bi^lluvr,  spluttcring  brcathing. 

The  spcculum  is  aow  renioved  a.n<l  the  tube  introduced  (urthcr 
until  it  meets  with  un  obstruction,  the  bifurcation;  it  ìs  thea  withdrawn 
aboul  3  cm.    A  small  rubber  coated  clamp  securcs  Oic  C-athctw  (Fig. 

452)  and  at  the  same  time  prevcnts  its  bcing 
bittcn  by  kccping  Ihc  tccih  scparaled.  The 
purapiag  apparatus  should  non-  b«  coonectcd 
with  the  cathctcr;  should  thcre  bc  a  little 
delay  here,  it  will  do  no  harm,  sincc  the 
patìcnt  may  stili  bc  narcotizcd  by  inhatation 
narcosis  if  ncccssary  without  disturbing  the 
catheter.  Should  the  patient  react  bcfore 
the  pumping  cnginc  is  connectcd,  he  may 
phonate,  but  tbis  does  not  mean  that  the 
tube  ìs  not  in  propcr  position  (Fig.  45.1). 

As  soon  as  the  engine  has  been  connected, 
the  patient'iì  epigastrium  should  be  exposcd 
to  makc  &urc  both  by  inspcction  and  by  pcr- 
cu&slon  that  the  stomach  h  not  being  dis- 
tended.  Ruplure  of  thatorgan  has  actually 
occurred  througb  the  tube's  being  introduced 
into  the  (fsophagus  by  mistake.'  Air  escap- 
ÌDg  with  a  bclching  sound  is  the  signal  for 
immediate  withdrawal  of  the  tube. 

Shallow  brcathing  or  cvcn  apnoca  with 
dccp  nartosis  ìn  spile  «f  a  low  manomeUt 
reading  indicates  too  largc  a  tube,  whilc  a 
Ught  atuesthcsìa  with  high  pressure  suggests 
that  the  tube  is  too  small.  Once  a  minute 
or  even  ofiener,  the  air  current  should  bc 
tumcd  offforafewsccunds  topermitcollspse 

of  the  lungs. 

t  Some  operaton  ftod  it  poniltle  (o  introduce  ihe  aiheter  Lblo  tlw  laiynx  wlihoui 
the  ftid  oi  dirtcì  viitou,  uiifis  n  eutding  tub«  (oi  the  narpote;  ntOKOver,  if  OM  hu  long 
finctn  ttnd  tlic  icuuiiit«  skilT,  the  introaiuction  ouy  De  pcrionaed  without  iutntmcittk. 
Ttàt  'a  rasicst  in  ctùldten  ;  bowcvei,  tbt  m«thod  b  uoa«fe  escept  Ìn  the  Iwnds  at  tba  man. 
cx|>Trt. 

■  Thiì  dcplonbk  acddcot  occjurcd  lo  anotber  cUoic  Io  the  carly  dty»  «1  tbc  mcthod 
Bt  our  owQ  aìak  a  niptiuc  oi  pulmaury  cìmuc  tram  too  high  prtsaurc  took  pkee.  Tbeir 
was  >  subctiuncoiis  cmphyHOU  «KlFodìng  up  la  ih^  puticni't  tyft:  cvtnltialiy  thr  air  «u 
ibMvbed  without  ili  r^Kl_  N'oirida)i  such  acridenis  are  Kuuded  a(*Ìlttt  l>y  ampie 
iftfety  valve*  wliich  pramittly  rtlcKie  at  15  to  jo  mtn.  ot  mctcury. 


In;.  447. — Connoll'»  antn- 
ibctomcter.  filawing  nppsi- 
alu«  oa  tbeU. 
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At  the  conc!u5Ìon  of  the  operalion  the  ethcr  maybc  tumcd  off  while 
air  Ì!>  permittcd  to  ilow  for  a  few  minute.'i;  this  quickly  clears  the  lungs  of 
anacsthctic  vapor  and  causos  Lhe  patient  to  arouse  with  grcat  rapidity. 


..  ■.■■•Vi 


■■"T 


1 11..  juR.^JnclLJon's  diitcl  Ujyngoscopc. 

The  liisadrantage  of  all/orms  of  di^ereniial  pressure  apparalus  con- 
sists  in  the  obstruction  to  thcintrathoracic  cìrculation,  cspecially  in  the 
pulmoiiary  vein»  and  capillaries.  Janeway  and  Ewing  havc  shown  that 
the  carbon-dioxide  content  of  the  blood  had  very  little  to  do  with  the 


Fu:.  4^q, — Skmc  la  >Ì'u. 

production  of  shock;  in  otbcr  words,  the  shock  produccdby  hypcrrtspira- 
tion  wa3  noi  lessened  or  prevcnted  by  maintaining  the  normal  balance 
bctwcen  the  oxygen  and  carhon-dioxide  content  of  the  blood.' 
Formerly  ìt  was  believed  that  the  diminished  amplitude  of  tbe  respira- 

'  Wty  iVK  physioloKì&ts  bave  accepted   HcndenoD'»  adoplioD  of  Massai  thonry  nf 
acapnix. 
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tory  movement»  ìn  dilTerential  pressure  permìtted  a  steady,  almost 
impcrceptible  accumulation  of  carbon  dioxidc;  to  prevent  ibis  the  air 
currentwasiiHerrupted  atintervalsof  afewscconds,  thusimilatingin  a 
crude  fashion  the  alternate  expansion  and  collapse  of  the  lungs  io 
normal  rcspinitìon.  It  was  obsrrvcd  that  the  animals  did  much  bctter 
under  this  treatment  (or  whea  the  pressure  was  sUght  cnough  to  penmt 
of  voluntary  rcspiratory  movcments)  than  whcn  siroplc  tnBation  of  the 


l-k 


tungs  by  a  aleady  stream  o[  air  held  them  inunobile.    We  now  realize  ' 
that  the  benefit  derivcd  from  intermitlenl  cnllapse  of  tlie  iungs  is  due  lo 
the  momenlary  relief  it  affords  from  circulatory  obstruction.  j 

In  normal  respirations  Ihere  is  a  grcalcr  dcgrec  of  obstniction  to 
the  ilow  of  blood  in  the  lung  capillarìes  after  long  dcep  inspìrations  | 
than  after  email  ahalluw  ones.* 

'  GoclU'»  »rlicl»  in  PflUiTfr'*  ArcKiv.  f.d.  (te*.  Pbyiiol..  Bd.  CLIl.p.  3^^  iqij.Bivnan 
exact  MCounl  of  ihc  tadarnce  nf  pulmonary  (lutii-ìly  utxin  pulmonary  citcoUliopu 
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In  operations  of  short  duration  this  factor  is  of  no  conscqucncc  bui 
in  longer  operations  it  ìs  of  the  ulmost  imporlance.  Heart  (allure  has 
come  on  as  late  as  a  week  or  io  days  after  operation. 

Some  of  the  Boston  surgeons  havc  obscrvcd  the  following:  when 
the  pulso  bccomes  poor  in  the  course  of  a  leiigthy  operiition,  ìf  work  ìs 
suspended  and  the  chcst  tcmporarily  closed,  the  drculation  pìcks 
up  agalli.    The  operation  ìs  thcn  resumed.  to  be  again  discontinued 


^ 


>- 


^ 


Fio.    '15  I .       !  '>"'  I    1.1  ry  11)^1  i-i  t.|>r  in  k'/h  (tc  alfO  Fig.  444S  inliatriiclir.il  tiihc  nhiiut  lo  be 

ÌDtroducfHl.     (Jtxhtùti.j 

when  the  pulso  becomcs  poor.  Apparcntly  the  temporary  closurc  of 
the  chest  removes,  to  a  large  extent,  the  obstruction  which  the  use  of 
diffcrcntial  pressure  .-tels  up  in  the  capiUar>*  circulation  of  the  Iuors. 

Carré,  Willy  Mcyer  and  otfacrs  ali  realizc  that  in  operations  of  long 
duration  under  dIfTerenlial  pressure  cerlain  unknown  factors  exist  and 
that  the.'tc  must  bc  sought  in  order  to  cnablc  us  to  work  with  intelligence. 

llarré  saj's;  "There  is  no  doubt  that  long  operations  under  differ- 
ential  pressure  are  acconi[tanÌed  by  dangers  which  so  far  bave  not  been 
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accordcd  propcr  recognìUon.  Maoy  opcrators  must  Bave  ha<l  Lhe 
experience  that  after  a  long  operation  under  differential  pressure,  death 
occurred  cilher  toward  ihe  end  of  the  operatìon  or  shottly  after  its 
conclusion  and  that  this  fatai  outcome  cauid  not  be  attributcd  to 
narcosis,  hemorrhage  or  aspiration.  Ignorance  of  the  cause  of  death  has 
Icd  thcsc  cascs  to  bc  classificd  as  'futal  shock,'  The  blood  pressure  sìnks 
Isteadily,  the  pulse  rate  ìs  lowered  whìle  respiration  is  unaiTected." 

TRAUMATA  OF  THE  CHEST 

Cimltision  of  the  thorax  ìmplics  more  or  less  injur>'  to  the  intra- 
thoracic  organs  nith  little  or  no  injury  to  the  chest  wall.  In  rupturc  of 
the  lung  in  chìidren,  llic  thoracic  walk  often  remain  intuct  because 
they  are  so  elastic.  Closure  of  the  glottis  at  the  tinie  of  impact  pre- 
disposcs  to  rupture  of  the  lung.  In  certain  chests  the  sternum  may 
touch  the  vertebral  cotumn  without  fratture  and  vithout  brcakìng 
the  ribs. 

Pncumollioraxmayfyllowanyseverecontusionof  thechesl.  Lacera- 
tion  at  the  root  of  the  lung-  usually  the  antcrior  aspcct— Ìs  to  bc  fearcd 
whcn  there  was  deep  inspiration  with  closed  glotUa  al  the  moment  of 
impact. 

Ecdiyniosis  due  to  hemorrhagcs  from  the  jugular  distrìbution 
follows  strong  compressìon  of  the  thorax  from  i/tiihout  wbile  the 
glottis  Ì3  closcd.  It  has  l>ccn  known  as  Perthes'  discasc  because 
Perthcs  has  written  much  on  the  subjcct.  The  ecchymoses  are  found 
over  the  cntirc  head  and  its  contained  cavities  and  the  hcmorrhages 
may  extend  to  the  upper  part  of  the  thorax.  The  exact  cause  of  the 
tondition  Ìs  a  malter  of  controversy.  'l'Ile  prognosis  is  favorablc, 
Artìcles  dcaling  with  this  c^ondiiion  havc  bcen  written  by  C.  tcn  Horn 
le  Archiv.  KIÌn.  Chir.,  Bd.  106,  p.  8j,  and  by  Langc  in  the  Deut. 
it.  f.  Chir-,  CXX.  t  and  2.  To  both  these  artìcles  volumìnous  biblio- 
graphìcal  refcrences  are  appended.  Lange  calla  attention  to  the  medico- 
lega] importance  in  differentìating  the  phenoraena  from  those  of 
strangulation.  The  auto]>$y  lìndings  bave  much  in  common.  In* 
traucular  and  cerebral  hemorrhages  are  rare  because  of  the  normal 
coun te rp fessure  uf  tnlracerebral  atkd  intraocular  tensioo. 

By  coneussiùH  oj  the  thorax  ìs  mcant  a  condìtion  following  an  injury 

tothe  chest  in  which  Dothing.even  in  the  fatai  cases,  ìs  found  tosccount 

(or  the  grave  symptoms.    W.  the  lime  of  lhe  ìnjury  il  may  bc  ìm- 

possible  to  diflerentiate  concussion  from  contusìon,  the  subsequent 

I  coursc  of  evcnts  alone  rcvcalìng  the  tnie  state  of  affalrs. 
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Fractiues  of  the  Rjbs.— Koenìg  ha»  coropared  fracture  by  direct 
violcDcc  to  a  stick  broken  across  the  kncc.  while  fracttu-e  by  indìrect 
vjolence  has  b«n  likened  to  a  stirk  whose  two  ends  have  bccn  ap- 
proximated  until  il  broke  near  it&  center.  Thus  by  direct  violence  the 
rib  is  madc  convcx  toward  its  inncr  side  until  il  brraks  (Fig.  454) .  The 
outer  ^urfaces  are  impacted  while  the  inner  surfaces  f^pc.  Most  luog 
and  plcural  injurics  from  broken  ribs  follow  direct  violcnce.  lodirect 
violcnci:  Ìiuti'ìi*<-s  thi'  naturai  outward  eonvexity  of  the  rib  until  it 

breaks  (Fig.  455).  The  inner 
.is{)cct  is  impacLed  while  the 
outer  gapes.  Rupturc  of  lung 
tissuc,  if  present,  is  usuaUy  at 
Mime  other  point  than  ncar  ùlc 
o(  f radure. 

The  treatment  of  uncompli- 
cated  fractureof  thcrìbs  consists 
in  immithilization  by  strapping 
wiOi  aclhe<iive  pla^tcr.  Com- 
plìcatioDS  accompaayiiig  fracture 
oE  the  rìbs  (cmphyscma,  hemo- 
thorax,  pneumothorax.  etc.)  niii 
Iw  rcferrcd  io  in  discusiing  pene- 
Lrating  wounds  of  the  thorax. 

Laceratiun  of  the  lung  is  due 
to  the  vìolefue  causlng  fracture 
of  the  ribs.  not  usually  to  the 
fnignients  themsclves.  .^s  be- 
fore  mentioned,  laccratìon  of  the 
kim:  nlt'DMdc  convcx  toward  itt'inncrsidc  ai  lung  may  occur  vilbout  fracture 

ot  the  Ihoracic  wall. 
Frùcturts  oj  Ike  stermini  and  cestai  carlUages  follow  direct  violeoce. 
Thcir  rt'ducUon  may  be  effecled  by  plarìnR  the  patient  in  a  poMlioo  of 
estreme  tboradc  opìstholooos;  lhis  is  particulaily  useful  in  (lacture  of 
the  stcmum.  Messncr  (cU.,  after  Paget)  threw  coki  water  iato  ■ 
palienl's  face,  antl  m  he  gas^cd  reduced  the  displaced  cnds  of  a  brolken 
tiMlal  corllUge.  Many  fractures  of  contai  cartìlnge»  or  slemum  cause 
Ito  wrìoui  ÌDC«avenicnc£.  Open  operatìon  h  tmllcated  only  whcn  tbere 
U  grwt  dìitnas. 

Woundgof  tìieThorax.— I.  Non-penelratìng  woiintls,  (a)  .\.septic 
wountU  ru|uirc  a  tiry  compressive  dressing  (scc  also  gunsiiol  u-ounds}. 


Vìiù.  4J4.— trartuic  oi    rilj  liy  direct  vi& 
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(Jb)  Xnfectéd  wound^.  especially  itab  wounds.  &hould  he  ìùìd  open 
without  delay  to  prevcnt  the  rapici  sprcad  of  suppuratioa  along  the 
fasciai  plancs. 

Auto-transfusion  of  Bxtravasated  Blood  fram  the  Thoracic  or  Ab- 
dominal  Cavi^.-  The  priit;tical  poini  whcthcr  auto-blood-transfu&ioa 
h  fcasible  aiter  extravasated  lilond  has  been  harbored  some  tìmc  in 
the  cavities  of  the  body  may  be  afiìrmatìvcly  answered.  lls  continued 
preseno*  eliminates  coagulation  (auto-hcmol>'sis)  and  the  retransfer 
of  the  bluud  to  the  sanie  individuai  does  noi  dispose  to  eitlicr  Lhrom- 
bosb  or  ferment  intoxication. 

rwAntc." The  blood  in  the 
thorax  or  abdomcn  is  scoopcd 
up  with  a  large  metal  spoon 
coated  with  parafTin.  The 
blood  is  filtcrcd  through  paraf- 
Aned  gauze,  and  coDccted  iato  a 
paraffin- coated  fla^k.  in  a  water 
bath  ut  budy  temperature,  If 
much  blood  is  availablc  thp  pure 
blood  itself  is  used;  otherwise 
KInger's  solution  h  added  as  a 
dilucDt.  To  obviate  possible 
coagulalioii  sodium  citrale  3 
per  Mille  is  addcd.  The  blood 
is  then  injeeted  intravenously 
with  tbe  atd  of  a  Percy 
(Chicago)  glass  tube.  (Ruck- 
transfusion  dcs  Koerpereìgnen 
Uutcs  bei  den  iichwcrcn  Maìi- 
^senblutungen  der  Brusi  and 
Bauch  hoehle.  Prof.  Henschcn, 

Zurìch,  Sauerbruch  Klinik.  Zeìt.  f.  Chir,  1916,  p.  30t. 
biblio^aphy  atcompanies  tiiiii  paper.) 

Epinephrin  Intratracheal  Stùntilation. — An  cditonal  in  the  Journal 
of  the  American  Medicai  Assocìation,  LXVII,  p.  816,  on  the  work  of 
Auer  and  Gales,  calls  attention  to  the  possible  vaUic  of  epinephrin 
injecled  with  a  fine  hypodermìc  needle  into  the  trachea  just  helow  the 
cricoid  cartilage  as  a  valuable  stimulant  in  dcsperale  cases  in  which  on 
account  of  greai  cardiac  wcakness  the  veins  are  not  easily  acces^ble  for 
intravenous  medìcation-     Three  to  5  oc-  of  the  0uid  are  used  al  one  dose. 

4" 


l'tc.  4SS-~t"">tiutt  of  rib  by  imlircci  vio- 
lente; [naease  o(  natuntl  outwaid  ciiavexity 
untìi  bfeakiivg  occun. 


An  estensive 
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Gunshot  Wounds.— Many  so-callcd  "contour  wounds'*  are  in 
rcality  straight  paths  through  the  soft  parts  al  the  moment  oi  injury 
which  betome  crookcd  channcU  upon  changc  of  positìon.  Usually  the 
woumi  of  enlrance  ìs  in  the  nipple  region,  and  the  wound  of  exit  or  the 
subcutaneous  location  of  Ihc  bullct  is  in  the  back.  Their  direction 
dejwnds  on  the  position  of  the  piilienl's  arm,  the  tcnsion  nf  the  mus(.:les 
and  Ihc  direction  of  the  bulltl.  Many  lung  wounds  heal  without  reac- 
ilon.  The  wound  of  enlrance  Is  amali,  the  wound  of  exit  ìs  latgc. 
Wounds  madc  at  c)qì>c  range,  of  which  in  time»  of  peacc  »elf-inflicted 
wounds  (suicide)  are  the  most  common,  show  [lowder  burn&. 

Il  ìs  safc  and  v'kv  in  ali  gunshot  woundH  to  fdvc  a.  prophylactic 
injection  of  tctanus  antitoxin,  pro\idcd  the  paticnt  has  not  received  a 
hoT^e-serum  ìnjection  wilhìn  the  previous  monlh. 

Wounds  of  the  internai  mammary  artcry  are  usually  accompanìed 
by  perforation  of  the  pleura;  hence  the  bleedìng  is  inward, 

Wounds  of  the  intcrcostal  artcrics  may  be  prouped  under  the 
same  headìng.  Before  the  days  oi  differential  pressure,  numerous 
devices  wcre  proposcd  for  effecling  hemoslasis  by  pressure  upon  the 
bleeding  points.  They  shouid  ali  he  discardcd  on  account  of  their 
unccrtainly.  The  treatment  in  ali  cases  is  lo  enlarge  ihe  wound,  resett- 
ing adjaccnt  rìbs  if  neccssary  to  expose  the  bleeding  poìnts  and  to 
ligtte. 

3.  Penetrating  Wounds  of  the  Thorax.— Il  is  ofien  impos^ible  to 
teli  which  organs  bave  bccn  injurcd.  In  the  majority  of  cases  not 
only  the  lungs  bui  also  the  diaphragm,  abduminal  organs,  heart, 
perìcsrdium  or  mediastìnum  are  wounded.  The  recent  researches  of 
Lawruw'  show  ihat  tn  stab  wounds  of  the  thorax  which  presented  slight 
symptoms,  the  morlality  of  non-u[ieraUve  trcatmimt  was  14  per  eent. 
wbile  those  cases  presenting  grave  symptoms.  in  whtch  operation  was 
expccially  indicated  becausc  of  llir  probabihty  of  wounds  of  othcr  organs 
beside  the  lung.  gave  a  morlality  of  3Ó  per  cent. 

Simple  vounds  0/  Ihe  pleura,  if  located  over  the  thickly  muscied 
part  of  the  Ihnrax.  may  not  give  rise  topneumothorax.  Wounds  near 
the  stemum  where  the  layer  of  soft  lissues  ìs  thin  are  more  apt  to 
gape,  thereby  delerminìng  a  pneumothorax.  N'alurally,  lung  adhesions 
may  pariiaily  or  completeiy  prcvcnt  the  occurrcnce  of  a  pncumolhurax, 

Injur>'  to  the  lung  may  cause  pneumothorax,  hemothorax.  or 
both. 

(a)  Hemorrhagc  from  wounds  of  large  pulmonary  vesaels  Ìs  rapidiy 
•  Lawrow,  Brum.  Bdb.  «.  klio.  CIut..  t.VXVI,  p.  515. 


THOJtACtC   SVRGERV 


7*3 


fatai.  Wounds  of  smaller  vessds  will  cause  the  graduai  developracnt 
of  a  hemothorax  with  symptoms  of  ìntcrnat  hcmorrhagc. 

(ft)  Pncumothorax. 

,1.  The  air  whìch  Iias  escaped  fpom  small  superficìal  wounds  of  the 
lungs  inay  he  absorbed  wìthìn  34  hours. 

War  Suigeiy  of  the  Chest— During  the  prcscnt  Europcan  conflict 
much  has  bcen  observed  and  there  has  arìsen  a  conaderable  bibliog- 
raphy.  A  stanti urdizatìon  of  treatment,  howevcr,  has  not  yct  bcen 
formulated. 

We  bave  noted  a  tendency  lo  temporize  and  to  avoid  radicai  surgical 
procedures.  From  a  (airly  extensive  n\il  experience  in  thcse  cases  we 
belicve  that  so-called  conscrvatism  is  probably  carricd  too  far.  We 
bclicve  that  with  projrer  atlcntìon  to  the  anasthesia.  to  the  maintc- 
itance  of  ìncreased  air  pressure  within  the  pharynx  or  trachea  and  with 
■the  help  of  a  powcrful  rìb-spreading  rctractor  cases  of  gunsbot  woundB 
of  the  thoracìc  viscera  may  he  trealed  hy  radicai  surgicai  repair  with 
a  decided  improvement  in  mortality  statistics  and  io  the  time  of 
disabilìty. 

Seeiig,  reviewing  the  condusions  of  Balfour  J.  HuII  {M.  J.  Seelìg, 
Sùrg-,  Gyn.  and  Obst.,  Septcmbcr,  igtó,  p.  368)  conclude»  that  thcre  is 
a  trend  to  conscrvatism  in  the  treatment  of  thoracic  wounds  in  con- 
trast  to  the  increasingly  radicai  treatment  of  abdominal  injuries. 
He  notes,  however,  many  suggestìons  in  favor  of  early  or  late  operative 
treatment,  cspecially  when  hcmothorax  h  preaent. 

The  lases  rcsolvc  themselvcs  roughly  iato  two  important  groups: 
first,  those  in  which  the  ìnjury  ii*  obviously  so  aerious  that  the  patìent 
Ì£  non-transportable;  and  sccond.  thosc  in  which  transportatìon  is  pos- 
sihle.  Naturally  it  is  only  in  the  latler  that  extensive  ojwrations  are 
admissible.  Don  (Brit.  Med.  Jour..  June  io,  igiG),  has  found  that  in 
some  of  thcsc  cascs  collapsc  of  the  lung  and  washing  out  of  the  dot  is 
possìblc  in  advance  dressing  station»  and  small  ócld  hospitals.  He 
States  that  the  motions  of  the  diaphragm  prcvcnt  sponlaneons  hemo- 
slasis  by  intermittent  suction  upon  the  hleeding  vessels.  He  thercfore 
proposes  collapse  of  the  lung  by  a  lemporary  opening  and  ut  the  same 
time  he  washes  out  the  dnt.  Infection  is  rare-  The  opcrauon  is 
pcrformcd  in  general  or  total  aniestbesia.  A  small  stab  wound  ts  made 
in  an  interoostal  spacc,  a  tracheotomy  tube  is  guided  along  tl»e  knifc 
and  the  knifc  is  then  wìthdrawn.  The  inner  tube  is  now  insertcd  or  a 
soft  catheter  may  be  used  to  facilitate  evacuation.  The  lung  coJlap« 
minimizes  the  tendencv  to  hemothorix.    The  trachea  tube  is  turnod 
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Bit  treate<ì  ìas  -Jisei  niedkaJIy  by  rese  ipeizu:  aad  '^tjj^*^^'  He  ddin 
tke  extractùic  jc  -,>ii!ieu  a=  loos  as  pusabie  bct  «oald  opente  m  tke 
pnscnct  ot  inieritiijc.. 

In  tz~  caics  'jf  thoriLit:  vjtmds  pfodoced  bj  ali  vazktÌEsaf  1 
Howard,  it  lowa  Ciiy   J_\.M_V  IX\~L  Mjo    faas  hwi 
oC  bnt  7  per  cent.     He  haà  divided  hb  caseslnto  thr  followÌBf  { 
First,  tbosc  witbcat  phT^cal  sfMB.    Second.  tlioge  «ith 
monia  or  serous  ef  uàon.     Thìrd.  those  «ith  comptkatm;  iii«liastinìtì&. 
Fottnh.  infected  htmothorax. 

The  phvii'-.à!  :izr.=  fre-j'^enlly  =ugge*:ei  cocsolidatìon  oa  acoMmtof 
the  Urzt  amour.;  <■,:  fì-oid  compressine  the  lunes.  Cardiac  dy^MMEa 
wa-  ire^^ju^nt  and  prieurr.onia  on  the  opponile  ?ide  waf  DOted.  Sccond- 
af>'  htmorrha^':-  -.VTre  rare.  There  werc  three  cases  of  fibrinmis 
periraHiti-  and  '.ri'-  oi  i»ntumo-pericarditÌ5.  He  treated  the  infectcd 
ca'cs  hy  frf '■  drairi.-it"-  and  the  uninfected  ones  by  asptration  and  ozygea 
replay  rmcnt. 

It  is  our  opinion  that  in  doubtful  cases  a  long  intercostal  indsion 
with  thv  application  of  the  rìb-spreading  retractor  «-ili  pennit  of  free 
r;xp)or;iltri[i  ,-ind  probabiy  in  maay  cases  of  radicai  repair  of  vìscnral 
injiin.  In  reccnt  cases,  before  adhesìoos  bave  formed.  some  form 
of  intrapharyngeal  or  intratracheal  positive  pressure  anxsthesia  ìs 
iKi  css.iry. 

Stab  woundft  of  the  chest  involving  the  diaphragm  are  considered 
l.>  e.  e.  Omn  fJ.A.M.A.,  LXVII,  178).  He  reports  sii  cases  of  his 
owt)  with  two  ffitalitlcs.  The  injury  to  the  diaphragm  was  encountered 
'iurin^'  the  progress  of  opcration  for  the  relief  of  intrathoradc  bemor- 
rhagi-.     Mi-  quotes  Magoula's  statistica  of  30  per  cent  mortalìty  in  the 
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"il ncomplìcated  cases  and  64  per  cent,  in  the  complicateti  oncs.  One- 
hundrcd  and  ninety  cases  were  coUccted  showing  tbc  prevalence  of 
diaphragmatic  hemia  in  92  per  cent,  on  the  leCt  side. 

Iniercostcl  Diaphragmatic  tìernia. — Woif  discusses  ìnjuries  of  the 
ihorax  and  diaphragm  (Deut.  Zeit.  f.  Chir.,  CIV,  p.  óg)  divlding  tlicm 
iiito  the  pcrcutancous  and  subcutancous  vnrietics.  The  diaphragmatic 
injury  shoutd  be  approached  by  way  of  the  wound  when  one  exìsts  but 
in  the  suspccted  subcutancous  injurics  a  surgical  wound  must  bc  madc 
and  the  author  believes  th»t  statistics  favor  the  transpleurul  over  the 
transperi toneal  route,  the  mortality  in  the  former  being  5.2  per  cent., 
of  the  tattcr,  28.5  per  cent,  Transplcural  operatìon  aho  has  the  prcfer- 
cnce  assijjned  to  it  by  NeuRebauer  with  9.6  per  cent,  and  50  per  ceni- 
rcspcctivcly.  Thcsc  operative  wounds  of  the  pleura  should  be  cloaetl 
without  drainagc  after  the  injury  to  the  dìaphragm  has  been  repaìred. 

The  tfeatment  of  thoracic  'woutids  was  dìscusscd  at  tlic  Reunion 
Medico  Chirurgica!  de  l'Armec  and  was  rcporlcd  in  the  Journal  of  the 
American  Medicai  Association,  LXVI.  1561.  Maisonstet  pointcU  ouL 
that  thrcc  important  s>Tnptoins  of  thoracic  io  jury  are  asphyxìa,  heuiar' 
rhage  and  sep^s.  Asphyxia  is  rarely  observed  because  it  Ì8  so  rupidly 
fatai.  In  hcmorrhage  hemoptysis  occurs  in  6  per  cent,  of  the  casca. 
Pneumothorax  is  frequent,  parìetal  hemorrhagc  rare.  Infectioa  arìses, 
from  projectiles  or  from  additìonal  lesiona.  Encysted  fragments  caused 
Ulte  infcctioDS  in  8  per  cent,  of  tbc  cascs.  At  the  wounds  of  exit  therc 
are  frequently  fractures  of  the  riha.  The  general  line  of  treatment  is 
absolute  immobilizatìon  with  the  admìnistration  of  morphinc,  crgotin 
and  emetin,  at  the  fìrst-aid  station  if  possible.  Transportation  must  be 
deferred  uotil  shock  dìsappears.  Camphorated  oÌt  and  subcutancous 
saline  are  good  stimulants.  Progressive  pneumothorax  calb  for  punc- 
ture  but  puncture  ìs  contraiodicated  in  non-progressive  or  fixed  pneumo- 
tborox.  After  the  cighth  day  the  slow  withdrawal  of  fluid  is  Icss 
dangerous  Lhan  in  Ihe  early  days  following  the  injury. 

Surgical  Treùiment. — 7"Aofaffl(offiy.— Infectionsgenerallyshowthem- 
selves  between  the  eighth  and  the  twelftli  days.  The  seventh  day 
is  considered  favorabJc  for  operating  in  the  case  of  buliet  wounds  ami 
the  iiftcenth  day  in  shrapnel  injuries.  Fuster  slated  that  he  bclic\cd 
thoracic  wound»  werc  benign  in  comparison  toabdominal  injuries  and 
has  seen  goud  results  from  medicai  Ire^tmmL  chielly  with  cmctin, 
0.03  grams  a  day  for  eighl  days.  The  palJcnLs  ,^himld  be  ?eni  lo  the 
ambulance  station  at  the  rear. 

Piu|ué  called  attenlion  to  a  class  o(  benign  cases  in  which  thcre  \b 
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'  in  the  absence  of 

ainage  is  adequate. 

accine  and  predicts 

-•  of  treatment  locally 

don. — Marquis  makes 
:nming  the  method  of 
ire  present  he  prefers 
avoid  the  extension  of 
iorizes  the  lung,  operates 
leumothorax  being  spon- 
^es  the  projectile  was  ex- 
andoned  because  the  body- 
in  another  instance  a  shell 
ardium  and  was  therefore 

edmJ.A.M.A.,LXVI,  1434) 

1,  one  from  the  lower  lobe  of 

He  does  not  believe  that  in- 

indication  to  successful  opera- 

1  two  instances  in  whìch  bullets 

■rtebral  anxsthesia  in  operations 
he  lungs  (Presse  Medicai,  Nov. 

;i  Couteaud  and  Bellet  (Bull,  de 

vXVI,  No.  29)  are  also  favorably 

o  cases  in  which  projectiles  were 

te  that  pneumothorax  can  be  beltcr 

inimizcd,  that  rtbs  may  bc  rcsected 

In  eight  of  their  cases  there  had 

tile  was  extracted  after  anchoring  the 

t'ise  flooding  the  field  of  opcratìon  with 

in  the  Deut.  Med.  Woch.,  1915,  p.  187, 

He  concludes  that  bullet  wounds  of  the 

shell  wounds  because  fragments  of  shell 

ed  in  the  tissues.     His  reiwrt  covcrs  63 

He  believes  in  the  conservative  expect- 

i,  even  trying  to  avoid  puncture  to  relieve 
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pressure.     He  Admit».  bowv>-rr,  that  occasionally  puncturc  is  ncccssary 
and  that  it  aids  in  «  tituely  rrco^tìao  oi  eta.pyt:mx. 

J.  R.  Bradford  (reporied  in  the  J„\.mA..  LXVI,  774,  No.  io;' 
orìginally  rcportrd  in  tbc  Lancet.  Jan.  79,  1916)  has  somclhing  to  sav 
on  hcmothorax.  His  opiiùoD  is  tbac  25  per  cent,  of  tlie  cases  are  in- 
fcctcd  and  tbat  in  io  per  cent-  of  tbesc  the  inlectioa  is  from  the  lung:^. 
and  in  So  per  cent,  from  the  ejcterior.  He  belìeve$  that  repeated 
ezploratory  puncture  is  necessar>'  to  make  the  diij^nosis.  He  olso  caììè 
attcntion  to  aLirmìng  symplonjs  whìch  sometimcs  occur  suddenly  after 
a  prwcdinK  |ktì«k1  oÌ  iipparant  wcU-beÌng,  tbcse  symptoms  being  sug- 
gestive of  secondary  hcmorrhafe.  Post-moitcm  cxamination  in  such 
cases  sfaowed  that  the  gas  bactUns  iafectton  wa$  the  trae  cause.  The 
treatment  in  by  early  draina^. 

Pneumothorax  due  to  anaerobes  is  apt  lo  be  mistalcen  for  orrìinary 
pnt^umoihorax.    Pncumoma  and  perìcanlilìs  are  compUcatioru.    U] 
wc  are  to  n-ducc  the  mortalìty  io  thcsc  casvs  recognition  and  dminage  ' 
must  bc  prompi. 

Dr.  Jas.  H.  Kenwn  (Ann.  Surg..  Dccember,  1916,  p.  738)  rcportsa 
case  of  traumntic  hemothorax  coniplirated  wth  subcutanenus  emphy- 
sema  rureii  by  sx^tbon  drainage,  the  special  featurc  of  which  is  the 
air-tight  fìt  of  a  smalt  (^  in.)  drainagc  tube.  intriHluced  intu  the  chest  ' 
ihrough  a  minute  ìncisìon  in  the  fifth  interspace.    llic  tube  is  of  ime 
piece  and  is  long  cnough  to  terminate  below  the  Ic\t1  of  stcTÌIe  water  in  ■ 
a  bottle  beside  the  bed.     The  tube  was  removed  on  the  third  day  be-j 
cause  no  more  fluid  was  dtscharged.    The  patient  was  veli  in  16  days.  ' 

In  the  discussion  Dr.  W.  5.  Schley  referred  io  his  (Ara.  Jour.  Med.J 
Se,  igoS)  application  of  tliis  mcthud  in  cmpyema  of  nou-traumatic 
orìgin.     Ile  u&ed  the  PoliLzer  bng  to  sccure  aspiralion  and  ihus  oiadej 
this  an  ambulalory  melhod  of  treatment. 

Ad.  Schmidt.  in  the  Munchcn.  Sled.  Woch..  1915.  p.  873,  has.  ha<r 
e]£[»erience  with  the  melhod  described  by  Torek  (sce  Oxygen  Replace- 
ntent  During  Aspiration,  io  thìs  artlclc)  and  is  favorably  imprcsscd  by 
ìt.    In  the  case  of  hemothorax  several  sitUnga  are  emptoyed.    ^tcpp. 
in  the  samc  Journal,  p.  1043,  fears  lo  cmploy  the  mcthod  because  in, 
one  case  complete  pneumothorax  followrd  ìls  application. 

9.  Wounds  of  the  bronchi.    Mere  with  each  respiration  air  is  pumpcd 
into  the  thurax.    A  vidvular  :iccJon  of  tlie  Up!^  of  the  wound  prevent&J 
escapc  of  the  air.    If  the  air  cscapes  Inlo  the  pleural  cavily.  as  Ihc 
pressure  stcadily  increascs,   the  mcdiastinum  h  pu:»hed  over  to  the 
opposìte  side,  as  in  the  ca&e  of  laxge  cffu&ions.     This  condition  i^  callcd 
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by  the  Germans,  " Spannufxgspntumothorax,"  that  is,  tension  pneu- 
mothorax.  If  thcrc  is  a  wound  of  the  parìctal  pleura,  the  air  escapcs 
under  pressure*  ond  spreads  under  the  skin,  giving  rise  to  subcutancous 
emphysema.  On  the  other  hand.  if  air  from  a  wounded  bronchus  es- 
capes  into  the  cellular  ti^ue  of  the  medìastinum,  it  compresses  the 
structuren  contained  in  the  mediastinum.  Thvn  therc  are  signs  of  the 
most  intense  distress;  cxtreme  dyspnoca,  shallow  respiration  and 
deep  cyanosìs  of  the  face  and  ncck  wìth  enormous'  swelling  of  the 
vetns  which  stand  out  hke  cords  In  the  neck.  The  air  appcars  in  the 
neck  at  the  epìstcrnal  aotch  witii  the  crackliag  of  subculancous  cm- 
physema  and  spreads  from  that  point  to  the  head  and  over  the  rest  of 
the  body  (see  Figs.  469.  470.  and  471).  The  pulse,  whidi  at  first  is 
slow  and  full  due  Lo  vagus  irrilation.  latcr  bccomL^irregutar,  limali  and 
frcquent.  ' 

From  Ihe  foregoing  we  see  that  a  tense  aubcutaneous  cmphyscma 
always  indicatcs  injury  to  the  lung  (Kònig),  Moreovcr,  the  eni- 
physema  associated  with  extreme  dyspncea  and  oppression'  is  not 
the  cause  of  the  symptoms,  but  with  Lhese  is  itself  a  symptom  of 
pncumothorax.  If  cmphyscma  is  moderate  and  docs  not  progress,  \\.h\ 
of  no  signiltcance.    (For  treatment  of  mediastinal  cmphyscma  see  below.)  ' 

For  the  discussion  of  the  symptoms  and  physical  signs  of  pneu- 
mothorax  the  reader  is  refcrred  to  vrorks  on  internai  medicine. 

Hcmoptysift  is  significant  of  lung  injury.  The  spasmodic  cougb, 
which  the  patient  trics  to  control,  may  arise  from  irritation  of  the 
parietal  pleura  or  of  the  reApiratory  mucous  membrane. 

Treatment.-  -Rupture  oj  the  Lung. — The  indìcattons  are  very  dìfficult 
to  makf.  Maiiy  appareritly  hopcless  cases  recovcr  under  expectant 
treatment:  others  die.  The  prognosis  in  such  exsanguinated  paticnts 
is  very  bad,  for  one  cannot  be  sure  of  finding  or  coritroUing  the  hemor- 
rhage  at  opcration. 

Expectant  treatment  of  thoradc  contuaioo,  compression.  or  penetrat- 
ing  wounds.  Absolutc  quìet  for  from  two  to  %Ìx  weeks,  no  talking, 
no  movementof  the  patient,  plcoty  of  morphinc  and  a  light  diet,  con- 
stitute  the  esscotìals,  No  transportation  shouid  be  pcrmitted.  If.^ 
the  patient  is  moved  from  his  house  to  the  hospital,  the  unavoidable- 
jarrìng  may  tum  the  tìde  against  hìm.  Clean  penctrating  wounds 
rcquirc  dry  compressive  drcs&ing;  Ìnfecte<l  vrounds.  revision  and 
drainage.     (See  al»o  sertion  on  War  Surgery,  p.  723). 

PaUialive  Treatment. — Wben  great  dbtress  is  present,  aspiration 
shouid  be  performed.     Withdraw  Just  enough  of  the  pleural  contents 
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to relieve  the  s)'inptoms.  U  the  pleural  ca^ity  refiUa  and  the  sy mptoms 
agaÌD  bccomc  alarminK.  il  may  bc  worth  while  to  rcpcat  the  aspiration. 
If  a  fracture  oÌ  the  rib  U  prc»ent  uad  continuous  aspiration  is  iiulìcatcd 
becausc  oi  tcnsiou  pneumothorajc,  it  ìs  well  to  makc  the  drainage 
opening  over  the  «te  of  fractuie.  thereby  preventìng  further  extensicHlof 

the  subcutatieous  cmphysema. 
Hadkal  Treatmait. —òhonìd 
the  character  of  puise  and  res- 
piration  become  wome,  and 
tlic  cyaDO&is  aod  anemia  in- 
creasc  in  spite  of  palliative 
treatment,  immediate  thora- 
cotomy  is  imperative.  The 
same  indications  hold  for  sec- 
ondarj'  hemorrhage. 

Careful  hourly  observatìon 
isabsolutely  necessarj-  to  reach 
a  correct  determinatiun 
whcthcr  to  operate  or  not. 
The  ncrvous  symptoms  ìmme- 
diatcly  foUowing  injury  »uch 
a&  pallor,  dyspnoea,  clammy 
skin  and  tremur,  i^ould  not 
mi^lcad  one  into  unvarranted 
ha^tc  in  u)H;ratÌRg. 

Prìnciples  of   Emergency 

Ezploratory  Thoracotcmy  iste 

•liso   getterai    operttliz^    proce- 

_        -    .  .       .,•■•,         ,     ,       dure). — AHitsthena. — General 

110.4^6. — Intcrcwtu  uiOHon  (or  nplursliity  '         ,,    , 

tlioncototny  (lov)  Oi  tmupimral    li|Mroti>nij .   anaisihcsia  IS  inuispensablc  LOT 

(SMtttbtiuk  I  ^^^  inUaplcural  operau'ons  in 

order  to  climiitate  the  involuotar)-  strtuoing  of  the  puticnt  vrhich  accotft- 
panfes  any  irritatiun  of  the  parietal  pleura  durìng  conMsou&ness. 

fncisum. — It  matters  little  how  an  adequate  exposure  is.  gained; 
whether  by  an  ostcoplastic  flap,  or  by  a  large  ìntercostal  inciMon. 
Thcrc  mu»t  bc  room  cnough  to  gel  at  tlic  luag,  to  wiihdraw  it  in  jiart 
and  tu  inspcct  itb  cntirc  sUrfuce. 

For  injuries  over  ihc  lower  lobc,  an  intercofttal  ìndaion  in  the  sixth 
or  scvcnth  spacc  (Kig.  456)  wnth  the  aid  of  a  spreadcr  (Figs,  457-458) 
wiU  usually  give  the  bcst  exposure  in  the  least  time. 
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arder  of  the  Rcapul».     Si'ctiun  pustf  riorly  of  3  or  4  ribs  as  in  Torek's 
iodaon  (sec  p.  767,  Fig.  488)  gives  ampie  exposiirc. 


I-is;.  4U0.  ,      Fio,  461. 

FlCS.  4te  AVI)  4(^1  --SimplesutuniofluiiK.    {Saurrbnuk.) 

Di_fffrential  pressure  (e.  g..  inlraphuryiigeal  forced  aneslhesia)  i^ 
necessary  because  by  il*  means  the  size  of  the  lungs  may  he  varicd  to 
suit  the  opcrator's  convcniencc.  ■' 


Fic  461.  He  ♦63. 

Fics.  4&i  AND  463. — SutUK  to  uwM  ca«(»taUoii  o(  iwrou*  »urf&ot».     ^.SditrròrueA.) 

The  wouikIs  of  the  luag  are  rcodily  revcalcd  by  the  bloody  (oam 
whicb  appoar^h     Wounds  uf  the  lung  are  seen  best  with  the  lung^ 


6e 


A- 


\ 


:\r 


i-i 


Vi 


\. 


Ca^* 


Fir..  464.— Ottirf -Taiktr  mclhud  of  Uing  Autniv. 

parlially  distended  because.  on  the  onc  hand.  the  fuUy  collapsed  lung 
ahows  little  iir  nothing  while,  on  the  other,  only  a  small  part  of  the 
f  uUy  distended  lung  is  visible  at  the  thoradc  wound. 

Upon  opening  the  pìtural  cavily  £or  lupture  of  the  tung,  much  blood 
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cscaprs.  SmiU  wounds  are  readily  closcd  by  approximation  of  the 
serous  coal  with  ncedle  and  catgut  in  a  manncr  similar  to  intcstinal 
suture  (Fig.  460-460- 

Large  vounds  art  more  difficult  to  dose.    Tcmporary  hcmostasis 
roay  be  obtaincd  cither  by: 

(a)  CompressiDg  vessels  at  tbe  lung  hilum,  vitli  rubber  lìgature 
or  soft  damp,  or, 

(fr)  By  applying  soft  clamps  to  ihe  lung  lissue  paraUet  to  the 

moutbofthcvisceral  n-ound  (Fig-  459)' 
The  torn  edge»  of  the  wound  are 
trìmmcd.  and  the  mouths  of  vessels  and 
l>Tonchioles  are  tìgated. 

To  avoid  atitchcs  tearing  through 
the  frìablc  lung  tissuc.  it  ha.s  bcen  found 
"^S^TMM'J^^^S^I  convenient  (Tiegel)  to  pAss  \iea.\y  fu- 
tures of  magncsium  wire  through  the 
lung  substance  parallel  to  the  mar- 
gina of  tlie  wound.  These  act  as  stays 
'  li  !  (or  the  iransvcrsc  stitches,  and  nssure 


l 


'^ 


Fkj.  4*5.— Tietel'»  nwlhod;     Mapinùun  wlres  uc  puaed  panUd  Ui  m«itittto(  ■round; 
Urne  aOncd  support  (or  tranfv«n«  «mptuion  suiurs. 

coaplation  of  the  deeper  parts  (Fìg.  465).  An  approximalion  suture  of 
the  serous  surfacea  covers  over  the  deeper  tcnsion  sutures.  Inflatìon  of 
the  lung  is  now  permitted.  Shouid  small  Icaks  occur,  they  are  of  no  con- 
sequence.  Do  noi  attempi  to  dose  thcm,  lor  thesutureswill  tearoul, 
making  the  Icak  worsc.  Wounds  of  larger  brondù  are  doscd  with 
suture»  which  do  not  penetrate  the  mucosa;  over  this  suture  Ime, 
adjaccnt  tissuc  ìs  fastcncd  as  a  teìnfortcmcnt.  (Scc  abo  tcchnique 
£or  treatment  of  bronchial  stump  under  Pneumeclomy.)     The  brcndii 
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Taturaily,  ìf  an  empyema  shouM  dcvplcip,  tlie  usuai  <ir.iin.ige  must  be 
institutcd.  If  there  «j  undoubted  infcction,  it  is  better  lo  dose  the 
originai  wound  completely  and  to  drain  through  a  countcr  opening. 
To  avoìd  pneuraothorax,  drainage  must  be  onc  of  two  tv-pes: 
I  (a)  Valvular  drainage,  wliicli  permils  the  pleura!  contcnts  to 
R&capc,  but  checks  the  entrancc  of  air.  This  rcquìres  frequent  rcmoval 
qf  fibrln  whicli  tcnds  to  dog  the  valve  for  the  first  48  hours. 


Tm.  469.^ — 'Mediiutiniil    cmphj-Knu.     Noie   «xttcmc   cmphyincink  ol    trunk   and   head. 

(r.>xrf.) 


(A)  Continuous  suction  drainage.     This  is  easìly  improvjsed  by 

iing  a  tube  wbidi  teads  from  the  thorax  to  a  wash.  botile  connectcd 

ip  with  the  ordinar),-  household  vacuum  dcarìer.    Too  great  suclion 

lust  be  avoided,  oLherwise  the  momh  of  the  tube  will  be  plugged 

by  lung  tJssuc,  preventing  the  escape  of  secrctions  or  of  air.    For 

rthcr  dctails  of  drainage  see  page  760  et  seq. 
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Mediastìrtal  emphysetna  may  be  treated  by  Tiegel's'  methoj.     Al 
man  had  sustained  five  broken  ribs  and  a  ruptured  lung.    The  cm- 
physemu  of  the  trunk  and  head  was  extreme  (Fig.  46g).    Ticgel  made  i 
4  un.  ìncìsion  down  to  the  trachea  in  the  epislemal  notch,  and  appb'cit  \ 
continuous  suction  by  means  of  a  glass  beli  placcd  over  the  wound 
(Fig.  470).     Suction — jo  mm.  of  water — was  mainlained  for  five  days 
and  the  patient  recovcrcd  (Fig.  471)  witbout  rcquìring  any  furtber . 
treatment. 

Tran^leural  Laparotomy. — W'hen   injury  of   the   lung  is   ccHn-] 
plicatcd  by  wound^  of  the  diai>hragni,  stomach.  spleen  or  othiT  organ,] 


ric.4;o.— M<    '      '  •■''■     l'I  :;   i-ma.    Soioetime&ftrr.  Suction  «a;  fantinuoiulyappJtedln- 
BKiua  o[  a.  ^1*»  U4i  |>Lt^.<.ì  over  4  cm.  woand  rcuchins  down  lu^lrKhn.  ^(TW^.) 

an  incision  in  tbe  sLith  or  seventh  intercostal  spacc  will  cnable  the^ 
opcrator  noL  only  to  rcpair  a  wound  oi  the  lung,  or  o!  the  heart  andl 
pcricardium,  bui  also,  by  eniarging  the  wound  in  the  diaphragm  in  the 
direction  o(  ita  muscular  fibcrs,  he  can  rcatb  and  rcpair  damage  of 
the  abdominal  viscera.  Thu.^  Sauerbruch  was  ablc  to  remove;», 
ruptured  spleen  with  more  ease  by  thìs  route  tlian  by  laparotomy,  j 
The  grpatest  care  must  bc  taken  lo  dose  wnunds  of  the  diaphraum  in] 
ordcr  to  avoid  hernia  through  that  structure. 

'Ticitcl,  AKhiv  r.  Uin.  (hir,  C.  1.  N*.  4- 
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la  transdiaphragmatic  operations  H«nsclien  advocatts  the  sensory 
blocking  of  the  phrenic  nerve  by  an  injection  of  novocain  raUifr  than 
the  pennancni  exclusion  of  the  phrenic  ìmpulscs  by  di  vision  or  crushing 
of  the  nervc.  The  danger  of  pneumonia  due  to  ao  immobile  dùtphragm 
following  extcnsive  opcratìons  must  be  bornc  in  mind.  One  of  the 
writers  (Lilicnthal]  in  a  case  of  obstinate  singuUus  apparently  left 
sided  in  character,  exposed  the  left  phrenic  nervc  in  Ihe  neck  and 


Pie.  4TI- — Mc>diu:ii>i.u  mii}FÌi>.^mii.     Paùciii  ^uLiwilL-v.enl  &ftet   j  lUys  o{   condauoos 

cpbtcìnal  suctìoo.    (TUttl.ì 


injected  95  per  cent-  alcohol  into  its  sheath.  Complete  relief  of  the 
>singultus  foUowcd. 

Ilcrnia  0/  I/k  lung  indlcatcs  only  a  gap  in  the  parìetal  pleura,  It 
prevents  pneumothorax.  If  the  wound  is  aseptic  the  lung  can  bf 
rcplaccd  and  the  pleura  closed.  The  protruding  lung  may  rctiact  or 
if  tightiy  conslricted  it  may  become  necrotic.  A  pulmonary  fistola 
is  apt  to  develop  when  the  necroscd  tissue  separaLes. 

When  plastic  closure  cannot  satisfactorìly  bc  made,  frec  trans- 
plaaiatioD  of  fascia,  bone  oj  pcriosteum  is  indicated. 
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Hcrnia  of  the  lung  ìs  discusscd  by  Joseph  Aucrbach  (Deut.  Zeit.  f. 
Chìr..  iQOQ,  b(l.  VII,  p.  Sg).  He  adheres  to  thi:  classi QcaLion  of  Morcll- 
T^valle  madc  in  1847-  I^irst,  congcnital;  sccond,  traumatic  with  (a) 
proliipse,  (b)  genuine  bernia.  The  third  forni  Ìs  called  spontaneous. 
It  is  supposed  to  occur  from  a  tcar  in  the  muscles  or  from  some  patho- 
bgical  cause  ìntermittent  or  contìnuous.  The  dìagnosis  Ìs  made  by 
exclusion.  Small  lierniie  undergo  sponianeous  rcduction  and  becausc 
o£  the  abscncc  of  the  strangulating  symptoms  pvcultar  to  abdomiilai 
hernìa  the  prognosi»  is  on  the  whole  more  favorable  than  in  the  lattei. 
The  treatment  is  by  strapping  the  chcst  with  adhesivc  plastcr.  Old 
herni^e.  howcver.  are  usually  only  partìally  rcduced.  Thoracoplastic 
operalions  may  bave  to  be  performed.  An  estensive  lilerature  is 
givcn  in  this  articlr. 

Bums  rcquire  no  special  mention.  Tho&e  ÌQVolving  chesl  wall  are 
usually  vcry  severe. 

The  scarring  after  such  burns  ìs  ver^-  markcd.  Contractiires 
of  the  axillary  folds  may  require  plastic  operalions.  The  Z  mcthod  is 
ver>'  uscful  for  corrcctiiig  such  defonnily. 
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X.  The  Preparatì(Hi  of  the  Patient— A  carcful  comparìson  of 
physical  signs.  X-ray  rmdini<$,  aiid  obser\'ation  of  the  clìnical  course, 
mu&t  bc  madc  in  cstablishing  both  the  diagnosis  and  the  operative 
indications.  After  this,  if  ccnditions  permlt,  severa!  wecks'  lime  shouid 
be  taken  toward  putting  the  paticnt  into  Uie  bcst  posjiible  phystcal 
condilioQ  for  bis  operation.  Special  stress  shouid  be  laid  upon  brìnging 
ibe  cardiac  efficienry  up  to  tbc  highest  poiisiblc  standard. 

2.  Po&itìon  of  the  Patient.—For  opcrntions  on  the  front  af  the  ehesL 
ihc  paticnt  lics  on  bis  back;  whìli-  for  operatìons  on  the  side  or  the 
back  of  the  chcst,  he  assumcs  a  Bcmi-rcclining  j>osÌtton,  well  side  down. 
By  placing  a  finn  elastic  pillow  under  the  sound  side  just  belov  the 
axìlla,  inlerfercncc  with  respiratory  movcnienLs  is  niinimizcd  fFig.  473).- 

3.  Aiuestfae^. — (a)  Lacal  anttsihesia  shouid  bc  cmployed  in  ali 
exirapicural  operatìons.  The  German  autliors  prefcr  H  P^  cent. 
novocaine. 

It  is  ìmportaot  to  bear  in  mind  the  thrce  well-known  poinf  s  upon  the 

cbest  Wall  where  the  sensory  branches  of  the  intercostal  nerves  perforate: 

(1)  Close  to  the  vcrtebral  spines;  (a)  In  the  angle*  belween  the 


the  centór  of  the  ìntercu^lul  spacc  (sce  Fìg.  473),  sincc  Ihìs  corrrsponds 
to  tilt;  location  of  thi;  ncrve  trunk  hcUtie  iu  dJvLsion;  while  in  t)i«  axillary 
line  from  the  same  puncture  t^euing,  the  needlc  must  s«ek  branches 
*  In  the  mod«rn  Atneriean  labUs  the  bridge  b  uied. 
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along  the  upper  and  (owcr  margios.  Two  intcrcostal  spaccs  must  bc 
blockcd  for  Lhe  rescctìon  of  one  rib. 

Besidcs  blocking  the  ncrve»  it  is  necessaiy  to  infiltrate  the  soft  parts 
oi  the  operative  field. 

(b)  Cenerai  anastìusia  is  absolutély  requircd  for  ali  «tensive  intra- 
pleural  operationa.  The  openiog  of  the  thorajt  ia  unansstlieiized 
j>atìenls  has  causcd  reflex  ccssation  of  the  hcart's  actinn  and  invariably 


ìjj.—LocìlI  iiiiM'nttKiiia  <A  itaoradc  wall.     I>ou  lisce  toii  iiiJKaic  iHiinU  fot  blockjni; 
tnicrcustal  Dcrvcs,  at  snglca  of  rìb»,  in  aiìllary  Une.    {SfkHmMkct.) 

causes  profound  shock  with  corresponding  lowcring  of  blood  pressure. 
Even  with  the  grvatcst  good  will  and  fortitude  of  a  conscious  patJent, 
handling  of  the  pleura  cuuaes  reflex  spasmodic  s training  (the 
Pressaimung  of  the  Gcmians).  Ttus  increa^cs  the  obsiruction  io  the 
les&er  circulation  iind  throws  mudi  additiunul  work  upoa  the  rìght 
ventricle. 

Cboice  of  the  Aoaesthetic. — Intrapharyngcal  administiatioo  of  cthcr 
Ì9  our  prcfercncc  ip.   712).      ShouUl   the   diffcrenu'at    pressure    mo- 
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mentarily  ceasc  for  some  reason  or  othcr,  ìt  ìr  well  to  dose  the  wouncl 
in  tbe  thorax  with  gauze  compresses  and  manual  pressure  unti!  the  ap< 
paratus  is  started  agaJn. 

The  Operatìon.^Thc  forraation  of  ostcoplastic  flaps  may  bc  rc- 
quired  in  operaling  fur  tumors,  cchinococcus  cysts,  injunes  and 
forirign  bodics.  Ga.rrc  wam&  against  rcnrtoving  ribs  or  costai  cartilages 
from  in  front  of  the  heart  because  of  the  danger  of  painful  pulsating 
scars  or  adhereat  pericardium.  From  the  averajie  horìzontal  ind&ìon 
four  rib3  can  usually  be  rcsected.  The  "vertical"  indsion  (at  right 
angk-s  to  the  rìbs)  has  the  advantagc  that  it  may  bc  cxtcndcd  inciibcr 
direclion.  Simple  intercostal  inci»ion  (in  the  sevenlh  spacc)  olten 
sulHc-fs  (or  cxploration  (scc  above),  A  sprcadcr  ismost  convenìcnt  (or 
keeping  the  wound  open.  Resection  of  the  first  rib  will  be  described 
in  discu&s'Jig  the  operative  treatment  of  lung  affccUons. 

Once  within  the  thorax  an  opurator  is  always  impressed  wìth  the 
great  diffcrence  betwecn  Uie  appearance  of  the  organs  in  fife  and  as  they 
are  sccn  post-mortcm.  The  vcssels,  cspecially  the  veìns,  are  three  tìmes 
larger  In  life  than  they  appear  after  death. 

Shock. — As  said  clscwhcrc  in  this  article.  the  utmost  pentleness  ts 
indispensable  for  successful  surgery  wilhin  the  thorai.  In  Fiint's  valu- 
able  cortribution'  itìs  shown  thitpackin^of  the  lungs  ortraction  upon 
thcm,  or  lìgaUon  of  the  root  o£  the  tung  promptly  causes  a  fall  in  l>lood 
pressure,  the  degree  of  which  is  directly  proportJonatc  to  the  amount  of 
force  cmployed. 

The  opening  in  the  pleura  must  be  made  slowly.  under  a  dif!crential 

pressure  of  5  mm.  of  mercury.    This  allows  the  lungs  partly  to  collapse. 

Thcrc  Ì5  no  danger  lo  the  patient's  life.    Bernard  LcPiay  and  Manloux* 

L  bave  shown  that  one-sixth  of  the  total  lung  capacìty  is  suflìcicnt  to 

,  maintain  lìfc.     The  production  of  shock  by  long-continued  ditTerential 

I pressure  has  already  bcen  mentioned.  pp.  715,  717. 
The  operative  treatment  of  lung  injuries  has  been  dealt  vnth  on 
p.  7aQ.    The  drainage  of  lung  abscesses,  exlirpation  of  one  or  more 
iobes,  etc,  ctc.  are  treatcd  oh  p.  775.     Nevcr  irrigate  the  ncwly  opcned 
plcural  cavìly. 
Drainage." — Some  cffusion  will  occur  after  any  cxtcnsìvc  ìntra- 
thoracic  opcration.probably  from  the  unavoidabledrying  and  handling 
of  the  pleura.* 
prc 


I  nini.  lour.  A.  M.  A.,  iflt».  Voi.  UX.  p.  j6->. 
•Jrtur,drPh>t,  etdi-Palh.  r*n„  J(ir>  15.  igij.  Voi,  XV,  Vo.  i- 
*  Sce  at«(i  pp.  ;(ii ,  ioi&,  1017,  toift  «nd  i»tu  for  r«tn»rlu  od  dr»Ina^. 
'  ITnrrcI  him  ui«d  ihcctt  ot  Chiatte  silk  impreptkte:!  «iti)  piral^ne  oli  or  vurlliw  Io 
protcct  the  pleura. 
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Sìmplp  a^iralion  otie  or  iwo  daj-s  after  opcration  usually  » 
wben  DO  marked  miecUoa  has  taken  place.    The  rest  of  Ihe  se: 
cxudatc  is  absorbctl  nithin  a  weck. 

/*  M  most  dcsirahlc  te  dose  tht  Itwrax  cotnpleicly  and  to  avoid  drain- 
ag€  whenever  possihìe.  Permanenl  ifriiimigc  oj  an  unirtfecied  ihorax  is 
(dmost  sure  to  be  /eittnetd  hy  insedio»,  sudi  i»/ettÌoits  have  a  very  high 
mortalHy. 

Thrcc  varictics  of  drain  may  be  menlioned  (see  also  p.  761): 
(i)  The  usu.1l  (Iroinagc  lubt  whosc  moulh  is  covcrcd  by  a  Ihick 
laycr  of  loo»;  gauze;  {3)  some  form  of  valvular  drainagci  and  last, 
(3}  Constant  suctton  draìnagc.  The  6rst  of  thcse  docs  well  cnough  f or 
ordinan-  wel^encapsulated  acute  empyema.  Valvular  or  constati 
suction  drainage  is  cssential  to  prcvenl  pncumothorax  in  cokcs  m  whìchj 
the  lungs  are  oot  adhcrcnt. 

Both  these  lattcr  fòrtns  of  drainage  rcquire  Constant  intclUgent 
care  to  inaurc  their  propcr  fuDctìon.  The  drain  frequcntly  becomes 
cloggLHi  with  Jibrin  or  dricti  pus.  The  Constant  suction  must  not  be 
toc  strong,  otheruise  the  lung  will  be  sucked  tightiy  against  the  mouth 
of  the  tube,  will  plup;  itand  thcadjacent  pleura!  surfaces  willadbcre. 
Retenlion  ì&  then  sure  to  follow. 

Trans plrurai  drainaf'c  oj  livtr  abscesscs  and  subphrenk  abscessa 
requìrcs  no  spedai  rctnark  cxccpt  to  mcntìon  that  avoidunce  of  pleural 
infertii>n  is  tho  e*.sential  factor  in  ihis  procedure.  After  pus  has  h 
gaìncd  by  cxploratory  aspiratioa,  the  thoracìc  watì  is  mobilized  over  the: 
parllcular  rcgion  by  resecUon  of  two  or  thrce  rihs  (about  3  tn.  of  each). 
The  costophrcnic  ainus  is  obliterated  by  taking  deep  sutures  on 
stout  full-curvcd  ni'cdic  which  grasps  diiiphragm  as  wcll  as  mobili: 
thoracìc  wall  with  each  bile.  This  chain  suture  descrìbcs  an  ovi 
with  ihe  punclurc  wound  as  its  center.  If  possiblc,  it  is  better  to  vr»i 
6  to  I?  hours  before  opening  the  abscess  in  order  lo  allow  of  a  firm' 
agplutination  of  ibe  sulured  pleural  «urfaecs. 

Closure. — In  discussìng  injur>'  of  the  lung  wc  slatcd  that  eilh' 
perìcosta]  or  pcrcoslal  suture  couid  be  uaed  in  closing  the  cbcst,  and  that 
post-operative  pncumothora.Y  should  bc  avoidcd  by  maximally  inUating 
the  lunghi  just  before  the  last  suture  is  lied. 

Pòst-operatitt  pain  i.<t  usually  more  severe  after  thoracotomy  than 
after  laparotomy,  and  requires  morphine  during  two  to  threc  days. 
tirm  eliiftic  suslaìning  luindagc  which  leaves  the  wcU  side  frcc  is 
great  aìd  in  lesscning  pain.* 

*  .Adhcsive  plaster  stripi  art  valuable  licrr. 
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THOR.ACIC  WALL  AND  MEDTASTINUM 


A.  Inflammations. — Furimcles  and  cArbundcs  are  not  ci  major 
importance  cxccpt  in  the  ag«l  or  ttiabctic;  neither  are  acute  phlt-gmons, 
exccpt  those  in  the  subpectoral  region. 

Cold  absceasea  usually  uriginutc  from  lubcrculuius  uè  sypiiililic  foci 
in  the  rìbs,  costai  cartilagcs  or  stenium.  These  have  becn  known  to 
extend  downward  bt-ni-ath  or  ialo  the  shcath  of  the  rcctus.  It  maybe 
difficult  lo  differentiate  betwccn  Hpoma  and  cold  abscess,  exccpt  by 
exploratory  aspiration. 

The  treatment  of  cold  abscess  of  the  thoracic  wall  is  ìdcntìcal  with 
tbat  suìtablc  for  superfidal  cold  abscess  in  general. 

Actinornycoiis  of  the  thoracic  wall  rt-quires  no  special  mcnlìon. 
(Fot  detatls  consult  works  on  general  aurgery.) 

Mediastinitis  may  follow  bifectcd  wouods  in  this  region.  Itis  also; 
observed  after  iracheotomy  when  the  fasciai  planes  of  the  neck  become 
infcctcd  and  the  infcction  sprcads  downward,  or  after  riipture  of  the 
arsophagU3  or  lung.  Il  is  a  condition  which  catmes  pressure  upon  the 
mvdiastìnal  structurcs,  notably  the  vcins,  and  gives  rise  to  high  fcver 
and  profound  prostration.  Acute  mediastinitis  is  vcry  ofLen  fatai  no 
matter  what  treatment  is  instìtuted.  Trephining  the  slcrnum  and 
placinj;  the  pattcnt  in  a  prone  position  to  facilitate  drainage  shouid  be 
done  to  5atÌ5fy  one's  surgical  conscience.  Permaneni  suction  drainage 
may  be  usfful.' 

Posterior  Mediastinitis.  Operation-^Cìaiidiani,  in  the  Annals  of 
Surgery.  May,  iqi6,  p.  523,  reports  ten  cases  of  this  interesting  disease. 
Fivc  of  these  were  cured  by  an  opera tion  in  the  left  side  of  the  neck  wilh 
blunt  dissection  passing  down  along  the  crsophagus.  Two  cases  were 
cured  by  the  combincd  neck  and  dorsal  operation.  Threc  of  the 
patients  died.  Iwo  of  them  following  the  ctrvical  and  one  following  the 
combint-d  operation.  The  dorsal  operation  ronsists  of  rcscction  of 
riha  and  sometimes  evcn  of  transverse  procesAcs  of  the  vertebra  with 
blunt  displaccment  of  the  pleura.  The  dorsal  operation  is  io  be  pre- 
fcrred  in  the  case  of  infection  locatcd  low  in  the  mediastinum  bclow 
the  arch  of  the  aorta  frnm  the  fourth  to  the  fifth  dorsal  down.  Ali 
absccsscs  situatcd  above  the  fourth  dorsal  may  he  successFully  opcncd 
and  drained  through  a  Icft  cervical  incision  althougli  secondarily  a 
dorsal  mediasi inotomy  ni.iy  be  nceessary.  Absccsses  originating  in 
the  superior  part  of  the  mediastinum  have,  according  to  Von  Hacker, 

■  Ltlicntlial,  Sunc-  Cyn.  and  Obst.,  U«y.  191  j.  p-  59^- 
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liltle  lenflency  lo  sprcad  downward.    Bccausc  of  the  Icsscncd  dctisit. 
of  the  ccUular  tissue  above  the  heart  infection  caaiìy  migratcs  low-ard 
the  neck. 

B.  Tumors  of  the  Chest  Wall.— (<i)  Of  the  henign  tìimors  few 
require  spedai  mention.  Lìpomata  bave  been  knovm  to  extend  bcneath 
bolK  the  pleura  and  the  skin,  having  a  cullar-hutton  shape  on  cross 
scction,  the  stcm  of  the  button  Ijing  betwcco  two  ribs. 

Eachondroniata  are  most  frequenti/  encountered  in  paticnts 
bctwccn  the  agcs  of  30  and  4.0.  Thcprognosisisdoubtful  because  from 
the  liistology  ve  cannot  know  whether  any  given  tumor  ts  bcnign  or 
raalìgnant. 

(b)  ^falignant  Trtmori.— Primary  sarcomata  are  rare.  They  ar» 
usuaHy  fibroìarcomaa  or  chondroiarcomata. 

Of  sccondary  maCgnant  turno  9  th?  most  important  are  locai  recur- 
rence  in  the  chest  wali  after  amputation  of  the  breast  for  carcinoma. 
Both  primary  and  secondary  Lumors  havc  hecn  known  to  become 
adherent  to  the  lung  after  involvtng  the  pleura  and  to  grow  into  the 
lung  by  direct  extension. 

rr(M/m«H/.~Rc*ectÌon*  of  the  chcsl  wall  wcU  bcyond  the  growth  ìs 
the  correct  procedure  in  almost  ali  cases.  Mere  :^i:^e  Is  no  contraindica- 
lion  so  long  as  Ihcrc  are  no  signs  of  secondary  involvcment  of  the 
mcdiastìnum. 

Tecknique. — In  Parham's  classìc  monograph^  on  tumors  of  the  tho- 
racic  wall  although  he  quotcs  (i)  Mullcr's  case  whcrc  traction 
upoQ  the  tumor  of  a  lung  relieved  the  distress  of  pneumothorax  (p.  53) 
and  {2)  Nfurphy's  cxperìtncnt  of  stcadyìng  the  mcdiastìnum  with  a 
forceps  (p.  134),  yet  he  himsclf  nierely  advìses  suture  of  the  lung  to 
the  openingin  the  thorax  (pp.  1 25-1 36)  apparently  forocclusive  purpoMS. 
By  employìng  dìfTcrential  pressure  and  general  ansesthesia  the  opera- 
tion  Ì3  matle  easy  and  safe.  Thcre  ìs  no  shock  upon  opcning  the  pleura. 
The  soft  parts  are  incìsed  down  to  the  rìbs  wcll  away  from  the  tumor. 
A  convenìenc  ìntercostal  space  is  laid  open,  and  the  presence  or  absence 
of  adhcsions  b  a»ccrtajncd.  If  they  are  not  present,  the  rìbs  are 
divtded  at  a  distance  from  the  tumor  by  means  of  a  sharp  bone  shcars 
until  both  mcisions  meet.  An  asùstant  compre«^ses  the  blecdcrs.  If 
the  lung  is  tnvolvcd,  a  widc  scction  is  cut  out  and  the  dcfcct  ctosed 
with  suture.'    After  removal  of  the  tumor,  the  bleeding  vessels  are 

■  T  te  ta9ìtofnp)t  <A  Lund  a(  Botton,  Annali  of  Surgcry,  Au^.,  191 1,  brine*  thb  tnììtr 
labiect  up  to  date. 

'  Trantkction*  of  SoutherD  Sunc.  unii  Gyn.  Society,  1S9S. 

'  See  Krpùr  <■(  Lani;  In^ur»  under  ttauniAU.  of  CbeM,  p.  7)4. 
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^Fcaught  and  ligated.    Closure  of  the  defect  is  made  by  a  suitabtc 
^  plastic  of  the  soft  parts.    In  primary  carcinoma  of  the  brcast  or  locai 
recurrentes  ìovolving  the  chest  walI,  it  is  convcnient  to  dose  the 
gap  Icft  after  rcBccticn  by  uFÌng  ii.t  bieast  oE  the  opposite  ^de,  which 
is  fashioned  Ìnto  a  flap  with  ils  fedicle  upward.    The  «itire  hreast  is 


Subtcapular  anety 


[  Ihoncic  Df  rvc 
nnil 
L.  T.  Aneiy 


SenmtiU  Macnat 


IU(bt  luna 


Fic.  474- — Defect  o(  tharucic  waII  alter  rearction  (or  caKinoma  ailhcicot  to  rìhs. 
t  iSaiierlirucli  -md  Sihamacktr.) 

[raiscd  off  the  chest  wall  and  swiing  over  the  opening  on  the  opposite 
side.    An  excellent  cxamplc  of  this  is  recordeU  by  Sauerbruch  and 
[Schumacher  (Figs.  474,  475,  476). 

The  lungs  are  inflatfd  to  fili  the  cntirc  Lhorax,  and  a  deep  row  of 
[interrupted  sutures  anchors  the  fatty  subcutaneous  brcast  tissue  to 
[the  thoracic  wall.    A  supcrfidal  Une  of  skìn  sutures  assurcs  eiact  ap- 
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'io  to  28  grams.  Gysts  forni  in  the  thymu5  from  several  soutces. 
They  may  come  from  the  epithclial  canals  of  ihe  einbryonal  thymus, 
there  may  bc  dcrmoid  cysts,  invaàoa  and  distensìon  of  Hassall's  cor- 
puscles  by  lymphocytcs,  cyslic  lymph  angcioma.  The  ihymus  is  also 
the  seat  vi  primary  tumors.  Lymphoaarcoma  or  ihymoma,  tarcìnomu. 
spindle-celled  sarcoma  or  myxosarcomu.  Carcinoma  is  commoncst 
after  50  j'ears  of  age.  Carcinoma  is  regardcd  as  an  involution  process, 
highly  malignant  and  rapidly  fatai  from  asph>-xia.  The  consti tutional 
symptoms  of  affections  of  the  (hromafftnc  syslc-m  are  not  obsen'cd.  In 
seven  cases  it  was  associated  with  myastheoia  gra^-is.  The  apparcnt 
occurrenccof  metaslatic  foci  in  the  skclt-tal  musdesand  inthcorgans 
appears  to  favor  the  view  that  som»  thymic  tumors  are  ìndications  of 
an  iafectious  granuloma. 


Fic.  4t6. — Dtigiiiai  of  ptnAtic  DcccKorviiftcr  rcmoval  of  right  bnast  (sbadedarea)  la 
dose  dcfcct  ìd  tboracic  watl  (scc  Fit;.  474)'     (À'uHCfh'wA  and  Sfluiuucktr.) 

Mediastinal  Tumore.— Primnr>'  tumors  may  bc  carcinomata,  arising 
from  the  bronchi  at  the  bilum  of  the  lung,  or  prìmar)'  lyinpho&arconiata 
of  the  bronchial  glands.  Dcrmoids  of  the  aatcrìor  mcdiastinum  are 
not  ìnfrequent.  A  serohcmorrhat^c  cxudale  of  the  pleura  and  rarly 
dyspncca  are  symptoms  common  to  malignant  tumors  of  the  lungs  and 
of  the  mediastinum.    The  blood  fre<iuently  shows  eosìnophìlla. 

Openiug  of  the  anlcrior  mediastinum  is  necessar)'  for  (i)  rcmoval  of 
an  cnlargcd  pcnistcnt  thymus,  (2)  injui)'  o(  v»£cts>  (3)  removal  of 
operable  tumors  for  temporary  relief  from  the  symptoms  caused  by 
ìnopcrablc  tumors  pressing  upon  the  vesscls  and  trachea.  According 
to  the  advice  of  Sauerbruch,  also  of  Rehn,  a  loHgitttiìinal  spUuing  oj  the 
sttrnum  afFord^  more  room  and  permits  enlargement  of  the  wound  in  a 
more  satisfactory  monncr  than  latcral  intcrcostal  incision  with 'trans- 
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and  to  the  sternura  below.  The  rìght  index-hnger  is  introduced  into  the 
cpislcrnal  notch  and,  hugging  ihc  postcrìor  cispcct  of  the  stcrnum,  is 
gradually  inserted  downward.  The  pleura  is  exposed  in  the  tliird  intet- 
costal  spacc  after  blunt  separation  of  the  peciorahs  major  and  ìnttr- 
costal  muscles.  The  internai  inammary  vessels  are  ligated  and  divided; 
the  ìeft  index-finger  is  now  introduced  through  the  thìrd  interspacc  and, 
hugging  the  poslcrior  aspect  of  the  stcrnum,  procccds  upward  unti!  il 
meets  the  right  index  coming  from  above  (Fig.  477).  Thb  pushes  ihc 
vesscls  of  the  mcdiastinum  out  of  harm's  way.  The  stcrnum  is  thcn 
divided  longitudinaiiy  with  a  parrot-beak  rongeur.  The  cut  surfaces 
are  covered  with  gauze  and  retracted  to  cither  side.  The  structurcsin. 
the  anterior  mcdiasLinum  are  now  accessìblc. 

FrìXz  Kocnig  rcports  (Bruna  Beitr.  z.  Klin.  Chir.,  Bd.  XCIV,  hefl 
3,  1914,  p.  538)  a  case  in  which  thcsternum  vras  divided  longitudinally 
after  the  manncr  of  Milton,  driving  in  two  wedges  of  ivory  in  order  tu 
maintam  the  space  gaìned  and  filling  the  opening  with  soft  musde 
tissue.  The  pusterior  periofileum  of  the  sternum  was  not  divided,  how- 
cvcr.  and  although  thcrc  was  tcmporary  improvemcnt  the  benefit  was 
not  for  long.  The  pressure  far  wtùch  rettef  was  soughl  in  this  case  was 
one  of  mcdiastinat  tumor. 

In  a  case  of  persistent  thymus  the  gland  shouid  be  shelled  out  (rem 
wìthin  its  capsule  in  order  to  avoid  dajigerous  hemorrhagc.  As  rcgardii 
the  treatment  of  injury  to  vessels  or  of  tumors,  each  case  h  a  lule  unto 
itself. 

Rfhn,  of  Frankfort,  employs  a  mcdiaslinal  cxposurc  (or  the  Tren- 
delenburg  opcration  and  in  operations  for  the  repoìrof  ìnjuries  of  the 
heart,  in  pcricardial  plastics  and  in  operations  upon  the  anterìor 
mediastinum.  He  modilies  Miltons's  uperation  bysplittingthesternum 
from  below  upward.  U  the  thorax  is  elaatic,  vigorous  rctraciion  of  the 
divideil  halves  will  afford  sufficient  rocm.  I(  not.  the  stcrnum  tan  bc 
divided  transver*ely  at  the  upper  end  of  the  verUcal  split.  With  this 
approach,  thcrc  is  the  Icasl  dangcr  of  injury  to  the  pleura  (sce  also 
below  under  Trendelenburg'A  opcration). 

Dysphagia  and  Dyspnoea  Lusoria  [i-e.  tlysphagta  and  dyspticea 
caused  by  a  iusus  naturct  or  Jreak  cf  nature).^ — The  righi  subclavian 
artcry  somclimes  takcs  its  origin  frotn  Lhe  arch  of  Ihc  aorta  to  the  lejt 
qÌ  the  lefl  subdavìan  artcrj'.  Il  then  runs  to  the  right,  iirching  slightly 
upward  at  the  level  of  the  manubrium  sterni,  usually  bctwcen  the 
asophagus  and  the  vertebra!  columti,  or  between  the  trachea  and 

>  Girimi,  VerhkndluDgeti  Deut.  GckI.  (.  CUr.,  1913. 
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cesophagus.  vcry  rarely  in  front  o{  the  trachea.     Beyond  the  media 
structuTcs  its  coursc  is  the  usually  acccptcd  one. 

In  Girard'stwocases  the  arter>'l.iy  in  front  of  the  trachea,  and  byits 
pressure  caused  dyspncea.  Girard  attached  the  artery  lo  the  stcmum 
by  a  mu^culo-tcndinous  loop  from  Che  Icf t  stcrno-mastoid  with  its  ha 
below.    The  dyspncea  was  relieved. 

Trendelenburg*s  Operatton  for  Embolism  of  the  Pulmonary  Ar- 
teries. — According  to  Trcndelenburg,'  the  large  emboli  which  cause  com-l 
plete  occlusion  and  lead  to  death  within  one  or  two  minute!,  are  noti 
common.    More  frcquently  (50  per  cent.)  the  occlusion  is  partìal, 
and  death  foUows  ìa  Irom  to  niinutes  to  oae  hour  after  the  onset  of  ti; 
symptoms.     Roughiy  spcaking,  thìs  Icavcs  about  15  minutcs  at  tfc 
disposa]  of  (he  operator.     The  operation  Ì5  indicated  in  most  cases wben,-) 
in  spile  of  embolism,  life  is  niaintained  long  enough  topcrmit  surgical 
inUTfert- ncc.    Tt  is  taken  for  granlfd  that  the  nursing  staff  is  thoroughly 
acquaintcd  wlth  the  symptoma  of  pulmonary  embolism,  Ihat  the  neces- 
sari' o|HTating  room  outtit  hus  beva  stcrilizcd  so  as  to  bc  tnstantly 
available,  .^nd  that  a  proper  operating  staff  is  ready  at  ali  lime». 

Mahler's  symptom  (a  zigzag  ascent  in  the  pulso  rate),  which 
at  one  lime  supposeii  to  presage  the  occurrence  of  an  embolism,  has  been 
sbowa  to  bc  valucless. 

Technigue.^A  horizontal  inctsion  bcgins  at  the  margin  of 
àtemum  and  runs  io  cm.  outward  along  the  second  rib  on  the  left  s!dc»| 
A  vertical  indsion  crosses  the  ioncr  end  of  thìs  and  runs  along  the  lefd 
margin  of  the  stcmum  from  the  Icvel  of  the  first  rib  down  lo  and  ev< 
beyond  the  thìrd  costai  cartilage. 

The  two  triangular  fliipH  of  the  skin  and  mu.sclc  thus  formed  are 
puiied  asidc.  l'hc  second  rib  is  di^'idcd  at  the  outer  end  of  the  horì-j 
zontal  iiKÌsion;  ils  stump  Js  luxated  fvrward  and  dìvidcd  dose  lo 
stcmum.  The  pleura,  which  usually  has  been  torn  by  this  lime, 
laid  open  i  cm.  esternai  to  the  sternum  from  the  first  rib  above  to  thì 
ihird  costai  cartilage  which  is  divided,  care  being  takcn  to  avoid  the 
internai  mammary  artcr>'.  By  holding  the  lung  asidc  and  allowìng  il 
to  collapse.  the  pericardi um  and  left  phcenic  iier\'c  are  sccn  in  the 
mcsial  aspcct  of  the  wound.  The  pericardìum  is  seizcd  wìth  mouse- 
tooth  forcepa  anterìor  to  the  phrenic  nerve  at  the  Icvcl  of  the  ihird 
rib  -noi  highcr  on  account  of  the  danger  of  going  abovc  the  point 
rcflection  of  the  pericardìum — and  opcned  upward  and  backward 
downward  to  afTord  easy  acce^  lo  the  main  trunk  uf  the  pulmonai 

■  Vettunillunsen  der  I>eutuheu  OexelUchiifi  fui  Clunirgle,  1908. 
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arter>'.  The  operation  up  Lo  this  poinL  can  easily  be  accompUshed  within 
fivc  minutes.  A  special  instrument  shaped  like  an  ancurism  mt-dlc 
(Fig,  478/;)  is  nyw  jntroriuccd  into  the  sinus  perìcardii  fruin  the  left 


-«r<*^ 


a  b     e        d  t 

Fio,  478. — ^Tremlelenbiini'»  operation  (or  rcmtivnl  ut  pulmnnnry  emtioll.  Trendclen- 
burg*»  (Spedai  Miund  (fr)  hn»  beta  pasMd  urounil  lichiml  irTcrlul  petliclc  o(  liettl  (throtigb 
^u>  pericifiliii.  into  iufaollonr  [Mini  meUlpIuRof  clulk  tube  (a)  ii  inurrted  and  lockèd. 
LSouiu  ù  ibcn  witlidrawn  iMt-ina  eUitic  tube  cndrcling  pulmnnary  arlcry  and  aorta, 
'e,  Thumb  lorceps  with  tipa  lurncaout — tliey diulracl  miitgin«o(  wuunil  (4&>ii) ur, by  IriMt- 
tion  al  anglcs,  rais«  pulmuDsry  arlcri.il  waII  Facilitaling  Luterai  applicalìun  of  rubbct 
CuvcccO  cbmp  {t)  (ice  tì^.  4SÒ).    ii.  Spvvìiil  lorccp*  (ui  cxuiictiuu  ul  emboli  t^cc  rjg. 

Un)- 

around  behind  aorta  ,ind  piilmonary  artery  to  the  righi,  so  that  its 

poìnt  appcars  aguin  at  the  Icft  margin  of  the  stcrnum.     Into  its  point 

la  scrcwcd  a  small  button  fastened  to  a  length  of  rubbcr  lubing  (Fig. 

1478(1).    The  aneurism  needle  is  now  withdrawn  and  rcmoved.    Down- 

46 
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-ireid  and  Vwtward  tractìon  oa  th«  rubber  tube  brìngs  Lhc  pulmonaiy 
arter}'  and  aorta  fomrd  and  ocdutks  tbcìr  lumina  more  or  tes&.j 
depeodiag  co  the  dcgrte  o£  tmclkui.     Wìtb  moderate  traclìon  andi 
partial  ocdusàon  the  serosa  over  the  anterior  outcr  aspcct  of  the  pu1-| 
roonary  artery  is  blunlly  «plit  by  tearing  with  two  anatomìcal  forceps,' 


FlC.  479^ — l;xttKtioii  of  dot  in  : 

iT.llLiKl   IL    1- 


tc  tluuccuM  in  fijy— Imhit  iyii&-] 
ri». 


and  the  nall  of  Ihe  vessel  is  exposod.  Complete  occluùon  ìa  now  madcj 
and  the  putinonary  artery  is  opcncd  lungi tutUnally  for  ?^  cm. 
spccially  shapcd  dre$sÌDg  forceps  (Fig.  47&J)  with  a  blunt  no^e  to  uve 
seizìng  the  arteria!  wall  is  introduccd  into  tht  main  arttry  toward  ibr 
bifurcation  (Fig.  479).  and  any  biood  clyts  whìch  arepresent  are  gently 
grasped  aad  removed.     The  angles  of  Ihe  wound  are  oow  picked  opj 


L 


Flti.  4S0- — Kubbcr  cavcrcil  cUmp  applicd  Ikler^Uv  to  wol]  of  pulmonilty  xrlcry  cJoxinK 
iround  but  |>crcnilling  pavuigc  ot  blnoct.  Inserì  (il)  thowstpwlBl  ihumb  (otcc|h  iriilenint! 
wound;  il  idierted  at  iiiglcsaf  wound,  ihcyhold  uparurùlmllfacilitating  latenl  a|iplicii> 
tioD  ol  dump  u  >hown  &bovc. 

ccnters  will  suffcr  ìrrcparablc  damage.  Fine  sutures  of  intcrruiJtcd  sUk, 
dostr  the  wound  in  the  pulinanary  artcry;  as  this  vcssel  is  in  Constant 
tnotion,  momcntary  traction  upon  it  fadlitates  the  corrcct  placing  oi 
sutunis.  The  perìcardiat  and  chest  wounds  are  then  closed  in  the 
usuai  manner. 


THOHACIC  SURCERY 


757 


The  character  of  the  ph)'sical  signs,  including  the  radiograph,  will 
largely  determìne  the  »Ìle  of  puncture.  When  a  f ree  cffusion  ìs  present, 
the  eighth  or  ninth  ìntcrspacc  in  the  posterior  axillao'  I>r>e  is  a  suitable 
location. 

Techni^ue. — Aspìralìon  should  be  made  slowly  and  should  ccase 
OS  soon  as  any  syniptoras  of  discorafort  or  clistrcss  appear.  Among 
the  importaiit  and  unexpected  complìcatìona  following  aspiratìoa 
may  he  montioncci  suddcn  ocdcma  of  the  lungs  and  general  cotL\-u1sÌons. 
(Zesa's  articie  ia  the  Deutsche  Zeitschr.  f.  Chir..  Bd.  CXIX,  p.  ;6,  is 
the  most  recent  contribution  on  this  subject.) 

Whcn  the  heart  has  bccn  pushcd  cut  of  its  usuai  posilion  for  a 
long  time,  aspiration  at  tìmes  has  actually  provea  more  dangerous 
than  free  incision,  pnssìbly  bccausc  the  suction  which  tends  to  draw 
the  organ  quickly  and  forcibly  back  toward  its  normal  place  injurcs 
dìseascd  grcat  vcs^tel);  or  diiilodgcs  coagula  so  a&  to  cause  cmbolittm. 
After  drainagc  hy  incision,  the  return  of  the  hcart  is  mach  moro 
graduai  because  the  air  rushing  in  takes  the  place,  to  a  great  extcìit,  of 
ibc  cxudate. 

Oxygen  Reptacement  Dtiring  Aspiration. — Davics'  states  that 
if  during  paracenlciis,  whencvcr  therc  is  the  slightest  sj-mptom  of 
distiess,  loo  ce.  of  oxygen  are  allowed  to  flow  into  the  chest, 
the  paracentcsis  can  be  performed  with  the  minimum  of  dLscom- 
fort  to  the  patient.  Two  necdics  are  cmploycil;  the  lowcr  onc 
for  aspiration,  the  upper,  ìnserted  a  few  spacet^  higher  up,  for  the  gaa. 
The  fluid isdrawn  off  until  discomfort  bcgius,  then  withdrawal  is  stoppcd 
and  abmit  loo  ce.  of  gas  are  introduccd.  This  alternate  removal  of 
fluid  and  replacement  by  gas  is  conlìnued  until  no  more  fluid  can  be 
obtaincd.  As  the  ox)'gcn  is  absorbcd,  tlic  lung  is  gradually  drawn  over 
to  ita  proper  posìlion.  Il  it  Ì3  desiied  Co  furthcr  delay  absorption  of 
gas,  nitrogcn,  instcad  of  oxygca,  should  bc  used. 

The  method  has  been  employcd  on  the  Coritinent.* 

Nystrom  (Hygiea,  p.  849, 1913)  reports  upon  14  cases  of  cmpyema 
in  which  iLspiration  followcd  by  injection  of  formaliu  in  glyccrin  proved 
to  be  valuelesi. 

Aspiration  mlh  odmission  of  air  accomplìshes  the  same  purposc 
3!»  the  oxj'gen  replac«ment  just  describcd.  but  in  a  far  simpler  fashion. 
Torek'  outlincs  the  technique  as (ollows:     The  patient  ìs laid  horizonlally 

'  li.  M.  navÌM,  Britiib  Journ.  of  Sutgery,  1913,  Voi.  I,  No.  i,  p.  j:8. 

'Schmidl,  Mcd.  Kiin-,  Sov.  9,  igij. 

*Turck,  un  Tlioridc  Suigery,  Johiuon'a  Surgical  Tbcispcusis,  Voi.  m,  p.  516. 
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ResecHon  of  One  or  More  Rìbs. — The  skin  incision  should  be  at 
right  anglcs  lo  the  direction  of  the  ribs.  The  soft  parts  are  divìtlcd 
down  to  the  periosteum.  The  periosteum  is  longitudinally  inclsed 
niidway  beiween  the  upper  and  lower  hordcrs  of  the  rib  for  a  distance 
of  1  ti)  i>5  in.  At  thecndsof  thtshorizontal  cui.  verticalcutsare  made 
from  the  upper  lo  the  lower  borderà  of  the  rib.  With  a  raspatory  the 
periosteum  ts  separated  from  the  outcr  surfacc  of  the  rìb  (Fig.  4S1)  ;  the 
separation  is  conlìnued  around  to  iheposteiioraspectof  iherìb  by  care- 
fully  bugging  the  bone,  thereby  avoiding  a  premature  tear  in  the 


Fic.  481.— KvKCtion  of  rit>;  inspatory  (tiufcgìnK  bone)  Ib  (roclnit  po«tcrÌDr  aspectol  rib 
from  periosteum.  (No  vcttical  (iniiiivvnc)  ÌncÌ5Ìun  u(  pcrji»tciin  luts  bccn  nuul'C  U 
lecommeiidcJ  in  tcil.)     iSaverbruck  a«<I  ScbutiuKher.) 


pleura.  After  the  periosteum  is  complctely  £ree  in  one  spot  from  the 
postcrior  aspect  of  the  rib,  it  is  easy  cnough  to  slide  the  raspatory  or 
an  rlevator  from  side  lo  siile,  thereby  atrippìng  free  the  postcrior  aspect 
of  the  rib  (Fig.  4  82) .  Almost  any  bone  forccps  will  do  for  dividiag  the 
bone  at  «ithcrcnd  «f  the  wound.^  Any  bony  spicules  on  the  rib  cnds 
are  removed  with  a  rongcur.  The  periosteum  covcring  the  pleura  is 
now  exposed  to  view.  Instead  of  immediate  incision,  aspiration  should 
be  made  again  to  niake  aure  that  the  pus  )ies  just  beneath  the  pro- 

■  I.  Whui  ninny  rii»  are  1»  Im  dirideci  Wilnu'»  bone  cutter  ìì  ol  grciit  aid.  It  maàa 
lor  *pced  (/.eiilr.  f.  VAnr,  1013,  p.  388). 

i.  It  il  weU  to  coviT  tnài  of  th«  ribs  n-iih  iodoform  x&uu;  this  prewnts  lorul  infccliun 
«f  rib  «Diiiwilli  ntulilishmeiit  of  obstiuiilr  honcÙDUiJn  Ione  ftf  ter  Ihcempycma  ^*^^  he&led. 
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poscd  opcning.    A  numbcr  o(  times  il  has  happened  thal  an  abscess  of] 
the  lunf?  has  becn  niislaken  for  an  t-rapycma  o£  the  pleura,  and  by 
opcnin;;  the  pleura  an  acute  pncuniothorax  was  unexpcctedly  estab- 
lished  causing  dangerous  shock  to  the  patient. 

When  the  second  aspiratiun  reveats  pus,  a  grooved  director  whose 
end  has  bccn  filcd  across  so  that  it  will  foilow  down  the  shait  of  the 
Dcedle  is  insertcd  alongsidc  the  needle  down  ìnto  the  pleural  cavity. 
The  necdle  is  «ithdrawn  and  in  ils  place  the  potnt  of  a  dressìng  forceps 
is  iotroduced  along  the  Rroovcd  director;  the  blades  bcing  scparated  o-n 
withdrawal,  a  sulììcient  pleural  opening  ìs  made.  Before  opeoiog 
widely,  it  is  well  to  cover  the  Instruments  and  the  hands  of  the  ojwrator 
wilh  a  towcl  to  prcvetit  ihc  pus  under  tcnsion  from  bciog  projccted 
inlo  his  eycs.  This  is.  most  apt  to  happen  when  the  paticnl  coughs- 
ITie  opi-ning  in  ibi-  tlu-^t  w;iil  is  gradually  widcncd.  and  tht-  pus  ìs  al- 


ili.. 4\i.     X'icgcI'Mi-ati'c  ilrjLtt. 

lowed  to  flow  out  slou'ly.  It  is  well  to  introduce  the  finger  and  scardi 
for  large  masses  of  fibrin  whìch  are  so  (requently  prcsent  in  empyema, 
and  also  to  be  sure  that  the  opening  just  made,  drains  the  cavity's 
most  depcndcnt  point.  A  ring  ovarian  clamp  h  vcry  convtnicnt  for 
scizing  and  extracling  the  fibrin  masses.' 

Two  short  fi-neslrated  rubber  tubes  of  ampie  taliber  are  pinned 
together.  They  should  rcach  just  beyond  the  parieUl  pleura  and 
no  furtiiet;  thal  is.  they  should  be  from  i  in.  to  il^  in.  long,  tìtsùdes 
the  safety  pin  whìch  hulds  thu  lubes  together,  two  additional  safety 
pins  shouhl  be  used,  one  through  each  tube  and  lying  al  tight  aogles 
to  the  long  axb  of  the  wound.  A  split  gauze  coropress  protccts  the 
skìa  from  these  safety  pin».  A  volumìnou!^  gauze  dres»Ìng  is  held  in 
place  by  a  bandage.  Thìs  circular  bandagc  is  prone  to  slip  down- 
ward.    To  keep  it  in  place  it  is  well  tu  suspcnd  il  from  the  shoulders. 

>  Knbiuan  has  tugccsUd  inflstinn  ai  Ihr  tunip  liv  |xi(iiivr  prcKurc  ia  i>inpyciii&  to  Kt 
wketbet  ihcy  are  capabJc  a(  dbCcRIton  or  nhetlict  ihcy  are  bcMiul  dava. 
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A  convenient  method  of  doing  thìs  is  to  place  two  long  strìps  of 
bandage  material  one  over  each  shoulder  next  to  ihe  skin — tliest 
cztcnd  wcll  bclow  thi  waist  line  both  in  front  and  bchind.  The 
ctrcular  bandage  covers  ihem  as  well  as  tlic  gauzc  drcssìnj;;;  after 
the  bandagc  is  complctcd,  the  strìps  are  drawn  tight  and  are  thcn 
brought  upward  outside  the  circular  bandage,  and  ticd  juslabovc 
ìts  upper  mar;i;ìn  thus  prcventing  the  dresuing  from  slipping  dcwnward 
with  displaccmcnt  of  the  drainagc  tubes. 

Vahitlar  drainage  has  been  empK)ycd  for  over  40  ycars.  Thcrc 
are  innumcrablc  varìctics.  Ticgcl's  vaI\TiIar  drain  is  very  good  (Fig. 
483)-  Another  very  sìraple  one  is  Thìcrsch's,  consi&ting  of  a  soft  col- 
lapsiblc  rubbcr  tube  fastoncd  to  the  more  rìgid  draìnage  tube  in  the 
empyema  opening  (Fig.  4S4).  A  simple  forni  of  valvular  drainage  was 
reported  by  F.  B.  Lund  of  Boston.'  A  rectaiigular  flap  of  skin  having 
its  hingc  uppcrmost,  ìs  fiishioncd  suflicicntly  largc  to  ovcrlap  two  ribs. 
The  upper  rib  is  resected  and  the  pleura  is  opened  ÌJi  the  usuai  manaer 
at  this  point,  a  large  sìzcd  drainagc 
tube  is  obliquely  cut  .'*o  th:it  its 
inncr  end  lies  flush  with  the  inner 
aspcct  of  the  chest  walt;  its  oulcr 
end  is  alao  obliquely  trimmed  so 
that  it  lìcs  Ilush  with  the  outer 
aspect  of  the  true  thoracic  wall 
(not  the  skin).  The  tube  is  held 
in  place  by  a  few  stitcht-s  joining  ibi  lower  margin  to  the  lower  margin  of 
the  wound.  The  hinged  skin  flap  is  now  allowcd  to  fall  into  place. 
It  acts  as  a  vulve,  preveutìng  the  i^g^e:^s  of  air  and  permilting  the 
egress  of  thoracic  contcnts.  Intclligeocc  and  Constant  care  are  neccs- 
sary  when  valvular  drainagc  is  cmployed.  For  the  first  day  or  two  the 
librin  must  be  deaned  from  tubes  and  valves  cvery  two  or  three  hours. 

Cenlinuous  suction  was  first  employcd  by  Playfalr  in  1873.  On 
p.  737  we  have  mcntioned  a  convenient  vray  c^  usìng  a  vacuum 
cleaner  connectcd  with  a  wash  bottlc  for  this  purposc. 

Sthmcrz  {Zeit.  f.  Cbir.,  January,  1916,  p.  i)  trephines  a  rìb,  then 
explores  with  an  aspirating  syrìnge  and  on  finding  pus  thrusts  a  drain 
tightiy  stretched  over  a  probe  into  the  pleural  cavìty.  The  tube  is 
couplet!  with  a  vacuum  bottle.  The  advantages  claimed  are,  that  do 
air  enters  the  chc5t,  thal  the  cvacuation  of  pus  is  under  negative  pressure 
thruughuLil  the  treatment,  tbatcootact  of  the  wound  with  the  pus  is 

■  Amcr.  Hmte.  Aucc^  1914  mcoUng. 


Fio,  484. — T)ilcrsch'«  v»lvulKt  drala^a 
scitt  collnp^ibtc  ruhbcr  Iwbf  U  draw»  over 
outcr  end  ot  tlìSci  drunagc  lut>c. 
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xvoidcd.  aod  fioaJly,  Uut  «nboUtocy  tmlmeat  h  possìbk.  In  casce 
of  li»tg-«tandÌDg  einp>'7tiu  Sctuncn  recommcnds  rìb  tescctìon  and 
dratnage  into  a  vacunm  botile  by  meanii  of  a  rubber  stoppar  Ihrough 
vrhich  aa  L-a)uped  ^ass  tube  project^  into  the  pleural  spacc. 

Rib!i  bave  btea  trephincd  for  drainage  purposes  siace  the  time  of 
the  ancimt?  Rccently  RobiosoD  of  Boston  has  suggested  scrcwing  a 
short  metal  tube  «ritb  a  tbread  oa  ìtsoutcr  ^irfact  iato  such  a  trcpbinc 
openÌBg.  The  objectìua  to  Uii$  has  been  the  daager  of  establìshìng  a. 
localized.  obstioate  0£tcomyeh*tis. 

Od  the  otber  haod  permatunt  subcmianeoms  irainage  in  the  serous 
c&UMon  of  po!>-serositis  or  caocer  of  the  pleura  is  mosC  desirable  and  may 
readìly  be  cstabtishcd  by  trcphinìng  the  rìbs.  The  soft  parts  includiog 
skin  are  clu«ed  and  beai  by  prìmar^-  union;  a  channel  U  thus  c^lablishcd 
betweeo  the  pleura)  cavity  and  the  subcutancous  lymphatics.  Ho»" 
long  it  fuactioaate^  U  oot  knowu. 

Empycma  cavities  <;hould  rarely  if  evcr  be  irrìgated. 

A.t  the  igi  >  meeting  of  Ihc  American  Surgical  Assodation  Lilienthal 
adviscd  cxploration  of  the  tboras  and  mobiUzation  of  the  confmefl  lung 
at  the  priniary  operation  for  empycma.  Or  the  t^Kration  may  be 
performcd  in  two  stagcs  il  the  patient's  condition  immediately  Ihrcalcns 
lite,  the  tirsi  stage  being  a  small  ìntercostal  incision.  Occasionally 
this  minor  procedure  will  bc  foUowcd  by  recovery.  li  not,  the  cx- 
ploration and  mobilization  are  performcd  ihrougb  a  long  ìntercostal 
thoracotomy  in  the  seventh  or  eighth  interspace.  A  rìb  retractor  \% 
put  in,  the  chcst  vìsually  eiqjlorcd  and  the  lung  mobilìjsed  by  incising 
the  confining  membrane  of  the  pleural  exudate  and  peeling  it  avay, 
removing  as  ranch  only  as  can  be  casily  rcachwi.  As  a  mie, 
adhe&ions  between  lung  and  costai  pleura  should  noi  bc  disturbed 
cause  uf  the  danger  of  hemorrhage. 

The  wound  is  closcd  by  approxlmating  the  di%'idcd  muecles  (latissi- 
mus  dorsi  und  serratiis  magnus)  with  chromidzed  catgut,  and  suturìng 
the  skin  wn'th  silk,  Icaving  sf>acc  fur  drainago,  wilh  or  vHthout  tubcs 
according  to  circumstances.  Therc  should  be  expR-nKÌon  of  the  lunga 
by  blowing  exerciscs  as  soon  as  possiblc  after  the  operation. 

Twcnty-thrcc  cascs  with  17  per  cent,  of  deaths  werc  rqxjrtcd— 1 
unusually  low  mortalìty. 

At  the  1Q17  meeting  of  the  same  body  Lilienthal  guvc  the  statisi 
o(  100  consecutive  unselected  cascs  of  cnipycma,  including  thosc-cmpye- 
mas  resulting  from  perforation  of  liver  abscess,  frora  pyemia,  irora 
rupturcd  lung  abscess,  etc. — with  ìa  mortality  rate  of  33  per  cent 
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Vm.    44;. — The  chesl  it  uiftii,  tltc  lib  t^prcutti-r  in  pince.    The  [tculivd  U   nuitiirv   llu 
.incìiìon  Ihrough  ihv  bycr  af  àtnu:  i^xudatv  which  can&Dcs  ihe  lung. 


-The  tìnger*  SIC  ncparaling    Ihc   layct  o(  dente  confiiiiing  '-exudalc   (k>bi   iI^ 
Tal  t>lcura.     The  tung  proirudct  Iwlaw.     (Thà  U,  «{  oaun«,  ilU|{rsintn.it>c.) 


I  457. — ^Wìth  the  sciMon  ìncuions  ore  madc  in  the  exwiiU  tit  pcrstit  i  frcct  espaaskin 

uf lung. 

48S  to  4*7— i-Iliciilliar«    major  Iniercost^  IhorxMloniy  and  lung  niuhtlu*tir>i>. 
{Annali  Surx..  Voi.  61.  1915,  p,  300.) 
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An  improvcmcnt  of  5  per  cent,  over  295  cascs  in  io  ycars  rqwrted  by 
Wilenski  {Surg.,  Gj'n.  and  Obst-,  May,  1915)  from  the  same  institulion 
- — Mt,  Sinai  Hospital — and  a  gain  of  onc  wcfk  in  avcragc  hospital  resi- 
dence. And,  most  important,  Iherc  wns  not  a  single  case  of  collapsiog 
thoracoplastic  operatìon  against  about  15  per  cent,  in  formcr  years. 
(Scc  alstt  I.ilitnthal  ancl  Wiirc,  Mcd.  Record,  July  1$,  1916.) 

Old  Empyema  Cavities.— Obliteralion  in  one  of  two  ways 
been  the  aìm  of  ali  upcratlons  for  the  cure  of  old  empycms  cavitìc 
eìthcr  the  lung  was  frced  from  the  mass  of  thìckened  membrane  bindiog 
it  down  so  that  ìt  cxpanded  agaJn  and  hlled  out  the  cavìty  up  to  the 
chest  Wall  (Delorme.  Fowler);  or  that  portion  of  the  chest  waJI  over-_ 
lying  the  cavìty  in  qùestion  wa-ì  deprìved  of  its  ribs  (Schede,  Estlandc 
so  that  it  couid  sìnk  in,  allowing  the  sidc&  of  the  suppuratìng  cavìty 
He  in  contaci.  Thcse  operations  and  many  more  cau  be  found  in  any 
standard  textbook  of  surgery.  The  modem  methods  of  mobiUzing  the 
chest  Wall  are  fully  discussed  under  the  title  of  "collapse  thcrapy" 
(p-  779)-  ■'^''  ^  decorticalioii  we  shall  mercly  mention  a  point 
recenlly  made  by  Ransohoff,^  natncly,  that  numcrous  incisions. 
through  the  thickenv<l  membrane  coverìng  the  lung  give  almost 
much  freedom  as  the  more  difEcult,  tcdious  and  dangerous  decortica-" 
tion.  As  each  incision  is  made.  one  can  see  the  margìns  of  the  wound 
gape  and  the  undcrl>'ing  lung  tissuc  cxpand  torrespondingly.  In 
addition  to  the  longitudinal  inci^ions,  an  cqual  number  of  horìzont 
or  cross-batch ing  inci>uons  will  ^till  further  release  the  confim-d  tun; 
Lilienthal  has  operated  in  more  than  six  cascs  wìtbout  rìb  rcseclioi 
Kxposure  for  the  mobilization  and  decortication  ìi  made  by  a  long 
tercostal  inci<uon  with  division  of  ribs  upward  or  downward  from  the 
posterìor  angle  uf  the  wound  so  that  the  rìb  spreader  can  be  inserted. 
The  che$t-waU  flap  takes  its  iiormal  position  after  the  intrathoradc 
work  ha5  bccn  complctcd  and  ìs  hcld  by  sutures.  Druinagc  is  neces- 
sary.     The  resulta  show  no  marked  deformìty  of  the  thorax. 

In  an  intcrcsting  papcr  on  ihc  treatment  of  chronic  nun-luberculot 
cmpyema,  Robinson  (Surg-,  Gyn.&Obat..  May,  1916, p. 557)  enumerai* 
the  errors  which  contributc  to  the  mortality.  First,  loo  large  opera- 
tions  in  onc  stage;  sccond,  ovcrestinmtuig  the  resistance  of  the  paticnt; 
tfaìrd,  operation  being  oontinued  until  shock  appcars;  fourtb,  unduc 
loss  of  btood;  fìfth,  expcncUture  uf  too  much  time;  aod  sùth,  an 
skillful  anxsthesia.  Robinson  believcs  that  therc  can  be  no  standat 
operation  for  the  obUteration  of  a  chronic  empyenta   cavity. 

■  Amcr.  Sorg.  Ataoc,  1914. 
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sp«ak9  in  favor  of  a  sequence  of  operations  bcginning  with  the  simplcst. 
The  X-ray  is  valuable  to  control  progress,     The  general  type  of  the 
foperation  ìs  that  of  Wilm>;'s  osiciipla^tic  tnelhod  wkh  final  musde 
implantation. 

Therc  should  be  frum  une  to  six  tnontlis  ìnterva)  between  opera- 

ttiOQS. 

Transpleura]  Operations  upon  the  (Esophagus. — Xowhere  in  the 

'body  is  thcrt  more  nccd  for  Uic  ulmosl  (ttnilentss  and  ascpsis  ihan  in 

transpleural  operations  upon  the  digestive  tract.    The  high  mortalily 

fin  operations  upon  mediastinal  slruclures  has  becn  rluu  lo  either  shock 

|or  Infcction. 

To  combat  the  shock,  Ìl  ìs  proposed  to  block  the  vagus  with  cocaine 
[or  some  othcr  drug  in  the  region  of  the  aorlic  arch  and  hilum  of  the 
l'Iung. 

Roith  ('Zent.  f.  Chir.,  1913,  p.  556)  report*  three  cases  in  which  he 
'blockcd  both  vagì  in  the  ncck  below  the  origin  of  the  supcrior  lar>'ngcal 
nerve.    The  only  noliceable  eflecl  was  transìeni  paralysis  of  the 
[recurrcnt  laryngcal  nerve, 

Heller  (Deut.  Gesell.  t.  Chir.,  1513)  blocks  the  vagì  in  the  region  of 

j  the  lung  hiluni  and  arch  of  ihe  aorta  by  appi y ing  a  1  per  cent,  novocain- 

adrcnalin  sohilion.    He  has  found  in  anìmals  that  bilatcral  blockìng  of 

the  vagì  caused  no  ili  cRects  and  prevented  reflex  ccssalìon  of  the  pulsc 

and  rcspiratiun.  fcllowing  trauma. 

To  avoid  infeclion  the  oisophagus  should  not  be  opened  within  the 
ithorax  imless  one  is  prepared  to  reraove  it  i«  foto,  because  so  far,  no 
[reliable  mt*lbod  (»f  aseplic  closure  exisl-s. 

Tratispleurul  operations  upon  tlic  oesophagus  have  been  performcd 
[for  the  rclicf  or  cure  of  lw«  conditions:  (1)  diverdculu,  from  bcnign 
Struction  at  the  cardia  (inlractable  rardìospasm)  or  cicatricial 
enosis;  (3)  carcinomata. 
(i)  Diverlicuta  have  been  lemporarìly  relieved  by  a  longitudioal 
[iplication  (Willy  Meyer  in  cases  of  cardiospasm")  or,  by  bringing  the 
[fundu5  of  Ihf  ?it(iinach  up  through  a  separale  opening  in  the  diaphragm 
[and  uniting  it  with  the  dilatcd  poucb  of  the  asophagus.  In  the  latter 
se,  the  thances  for  success  are  better  ihan  after  resection,  since  both 
[boltow  visccra  are  covcred  with  serous  nicmbrane(the dilatcd a'sophagus 
|iby  the  pleura)  and  there  is  no  tension  on  the  suture  line;  however,  the 
Janger  of  infecLiun  ai  operation  ìs  very  grtat — much  more  than  with 

'  In  ww«  ui  t;iriÌHis[>a'ioi  iytapOfnuiÌQMÌW  ^dicv(^l  by  itw  paMne  o(  bouRÌc»,  X-f»y 
atnatiuQ  haa  ^huwa  tliat  the  dibution  ol  the  «nophagiuabovc  ihe  nnlikdoa  nnt  diup- 
'  allltouKh  it  causo  no  sympioms. 
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A.  V.  Lambert'»  metb'jd.  '     Hvn  prt;timinary  gajtrostomy  h  ni.-ule. 
a  scfond  laparotomv  the  diaphragm  is  spljt,  cxposinfi  the  divcrticului 
the  margins  of  the  diaphragnialic  wound  are  IhL-ii  sutured  to  the  <livei 
ticulum.    A  clamp,  wìth  blades  dosed,  ù  introduced  into  the  5tomac 
ihrough  the  gastrostomy  opening,  the  handlcs  Icft  projccting.    TI 
bladcs  are  nuw  separated  and  one  of  tlicm  ts  introduced  through  thi 
narrowcnl  ccsophagcal  opening  under  guidancc  of  the  band  witbtn  the 
abdomen.    Tight  dosare  of  the  blades  leads  to  the  creation  of  an  ade* 
quale  opening  in  due  course  of  Urne. 

Zaaìjer  drained  a  divcrticulurn  of  the  trsophagus  by  a  scries  of  thrce 
opemtions  absolutely  avoiding  infectioii  of  the  pleura  with  ocdopbageal 
conten  ts. 

Tn  this  case  thcre  was  notonly  inanltion  but  also  putrid  stagnation  in 
the  pouth  with  high  fever. 

The  first  ojwralion  was  a  ga^lrostomy.  A  few  weeks  later  whcn  ihf 
'  pfttient's  nutrition  had  improved,  an  ejctcnsive  rcscction  of  the  ribs  was 
made  pusu-riurly,  mubillzing  the  ihoracic  waU  and  brtuging  it  nearer  lo 
the  divcrticulurn.  The  pleura  was  now  opened  and  the  lowcr  pait  of 
the  diverticulurocovered  with  mediastinal  pleura  was  exposed.  Thr 
parictal  pleura  was  sutured  in  such  a  manner  tbat  a  portioa  of  the 
unopened  diverticulum  was  rendered  acccssiblc  for  subsequcnt  incision. 
al  the  same  lime  closing  off  the  general  pleural  cavìiy.  The  skin  wound 
was  closcd  cxcept  over  the  diverticulum  where  a  paclcing  was  placcd. 
Twelve  days  Inter,  with  colorcd  fluid  in  the  oesophagus,  a  fine  aspirating 
nccdle  locatcd  the  cesophageal  lumen  which  was  then  opened.  Much 
foul  material  escaped  from  the  ulcerating  cavity.  The  temperature 
subsidcd  and  thepaticnt  rccovercd.  Laler'  ihc  dìaphragm  was  split 
and  the  ccsophagus  anastomoscd  to  the  stomach.  l'or  a  tìmc  ali  wcot 
well.  Then  liemalemesis  set  in,  gaslroentcrostomy  dìd  not  check  the 
hcmorrhagc;  finally  it  was  asccrtaincd  that  thcblecding  carne  from  the 
suture  line  uniting  the  oesophagus  to  the  stomach.  This  anastomo^s 
was  laid  open,  the  bleeding  siopped  but  the  palient  began  to  fail;  an 
uacontrollable  diarrhoea  set  in  and  shc  dicd  of  inanition  and  a  termina 
pneUDionia. 

(a)  Careinomata  of  the  (Esaphagus.—Tìic  most  frcqucnt  site  Ì8 
middle  third,  next  the  lower  third  and  lasUy  the  upper  third. 

Careinomata  of  the  Urwer  third  show  grcater  tendency  to  early 
metastabili  than  do  ibose  in  other  locatìons. 

Ali  meihods  of  anastomosing  the  upper  end  of  the  ocsopbagus  wiLh_ 

■  A.  V  Lacnhrrl.  Ann,  of  SUTf[  ,  Sr|>l.,  i^r.l,  p.415. 

■  Zau)er,  Zcnt[»lbl,  f .  ClvÌr.,  ig  13,  p-  iSSj. 
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the  lowcr  end,  or  with  the  stomach.  after  resection  for  cardnoma,  have 
failed.  The  line  of  union  has  leaked  and  the  patients  died.  Further. 
where  both  cncls  of  Ihit  a-sophagus  havc  bccn  closwl  after  rcscctioii 
(nutrition  by  gastrostomyj,  the  upper  blind  end  oj  Uie  tesop/ia^its  has 
invariabìy  leaked.  The  lower  end  hus  ncvcr  shown  a  tcndcncy  lo  leak. 
Thercforc,  U  is  essenlial  lo  remove  the  upper  Uind  end  oj  the  maophagus 
from  wilhin  the  Ihorax. 

The  first  succesiìful  case  of  rescctinn  of  the  thoracii'  porlion  of  the 
ccstqjhagus  for  carcinoma  was  pcrformed  by  Franz  Torek  at  the  Gennan 
Hospital,  New  York,  on  March  14,  1913. 

A  wommi,  bj  ycan  old,  hsd  b  («rcltunia  o(  tlie  (etojihagun  Ix^inniiiR  just  below  the 
lowcr  bordci  a(  ihc  cmn^vcnc  portinn  ol  the  arch  ol  Uii:  luiitii,  «Unfliiig  ftom  llicri:  <lowc- 
ward  for  nbout  r  JJ  in.,  as  sìiovm  by  )tcrcoK«pÌC  X-ray  plàles.  A  [irdlminar>'  gastros- 
tomy  wat  nude  some  lime  prcvious  to  resection  o(  the  atMpbagus. 


Ftc.  488.  fic.  489. 

Fui.  4S8-— Rvat  \-iew  of  Totck's  pfttjcnl  «howinj;  hcalcd  sui   of   indsioa  througlt   7tli 

intercofUl  t-\>azc  ind  prnlonKcd  upwanU  dose  to  tfÀne. 

f"lO.  469. — l-ronl  vìl-w  showiriK  tube  Icadini;  ftom  lowtr  cad  of  ccsoptuEUS  tibove,  down 

to  gulTOSlomy  opening  below.     ^fote  anterior  end  of  inlerrosta]  incision. 

Torek  obtained  bis  cxposure  by  an  incision  carricd  through  the 
whole  length  of  the  seventh  ìntercostal  space,  (rom  the  posterior  end  of 
whith  it  was  exlendcd  upward  hy  cutting  througb  the  scvcntli.  sixlh, 
fifth  and  fourth  riba  ncar  their  tubercles  (Fig.  488).  A  drawing  shows 
the  posterior  aspecl  of  the  scar,  thi-  u[)pcr  end  of  which  is  almost  at  the 
levcl  of  the  shouhicr;  another  drawing  (Fìg-  489)  &how3  the  front  end  of 

the  incision. 

Estensive  adhe&ions  between  the  lung  and  the  parietal  pleura  were 
found,  the  greatcr  part  of  the  lowcr  lobc  bcing  attachcd  both  to  the 
costai  ajid  the  diaphragmatic  pleure.  The  &rmcst  adhesions  were  at 
the  apex.     AU  thesc  were  separatcd.     The  tuntor  was  fuirly  tìxed  in  the 
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icribed  above,  namely.  just  bclow  the  lower  border  of  the 
r^irtion  of  the  arch  of  the  aorta.     It  was  slighllv  movable. 

-  .1  the  cesophagus  just  below  the  tumor,  between  it  and  the 
xis  exposed  in  the  usuai  manner  by  incising  the  pleura, 

:  -.  jd  aside,  and  lifting  the  a-sophagus  out  of  its  bed.  At 
r:  :umor.  dissection  of  the  vagì  was  more  difficult.  Some  of 
~  :T.-?JÌng  in  front  werc  cut,  lo  pcrmit  liberation  of  the  tumor 
■  _i  r.^ughess.     The  pulse  never  wavercd  durig  this  proce- 

-  -;  rctween  93  and  96.     \'agus  collapse  did  not  occur. 

,.   :  ,~  .n"  the  cesophagus  behind  the  arch  of  the  aorta  otTered 

.^      These  wcre  finally  ovenome  by  dislodging  the  aorta 

■  ...:J.  a  procedure  made  possible  by  ligation  and  di- 

-  :■,-  ,■:  iis  thoracic  bramlus  ijntorcostais).     The  tumor 

-.  '.di  bronchus,  whiiìi  sustaine<l  a  longitudinal  cut 

_-  ,-    :'  ieparation.     The  cut  in  the  bronchus  was  after- 
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.   . .-.?  r.ow  free  froni  a  poim  about  an  inch  above  the 

■•  ..:  ,;n  inch  above  the  arch  <if  the  aorta.     Resection 

,  ,  i.'uld.  thcrefon-,  bave  becn  easily  performed. 

^. ..-.:.  the  a'soi)hagus  w;is  liissccted  loose  from  its 

..  -p  lo  the  neck.  d.ml.ly  ligated.  and  divided 

V  -■  -Ustance  lìclow   ttic  lariinoma.     Then  the 

■■  ■:  \vasl)nnighl  mil  lliiougli  an  imision  in  the 

■,■:  i>I  the  Ifft  ^u-riim  lriil(>inasti>i(i  musclc. 

-:',:mp  had  bfcTi  iiKi.lr  ;iiifr  lìrsl  crushin"  the 

V  ■:-  >iunii»  was  iii\a;:Ìrial<-il  likc  an  appondix 

..     -."■.\i.'  iiurse-slriiii,'  -ulurr-  •>(  >ilk, 

.   .  .--ed.  -■^ilk  lliicaiU  I'iÌiil;   ii^cd  |„  1)^)1,1   the 

.      ,.:::cr.  chruniiu/nl  .  .il'jnl   l'or  llie  inuscics. 

N.MÌrainagewa-;  i'ni|il.iy<M[.     The  a-soph- 

.■:   ihc  wound  in  the  rif.  k,     A  traiisverse 

.,  ^s.-:  01   theche.-^lal   a   piare  whi-re  nieasure- 

-o  a-sopha^us  wmild  Iirafl,T  ihc  carcinoma 

^■^  ,•.^■ed  IO  the  M-iimd  inlcno^ial  ^pace.     The 

li.-  :icck  anci  ihc  ncw  iri.  i^i.in  wa>  tunneled, 

.    ,.;;•.  ihe  carcinoma  cui  awaw  arid  the  fresh 

V,-  ■A'theskin.     The  nei  k  wouii.l  was  elosed. 

>.  ^kui  and  niusdcs  ai   Itir  b<-;,'Ìnning  of  the 

vs..i'  -ma-sthesia.      1  he  f;ernral  an;esthesia 

., .    :ii'  Airacheal  insulìlal i. m . 
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position  described  above,  iiiimely,  just  Iiclow  the  lowi' 
uansverae  poriion  of  the  arch  of  the  aorta.    It  was  si' 
The  portion  of  the  a'sophagus  just  bclow  the  tumor.  h'  ■ 
i]Ìaphragin,  was  exposed  in  the  usuai  manner  by  in 
drawing  the  vagi  asi<le,  and  lifting  the  a»»>i)hagus  oilt 
the  sileo/  the  tumor,  disiiection  of  the  vagì  was  mnre<i' 
the  hranches  crossing  in  front  wcre  cut,  to  pertnit  libcr- 
vrithoul  unduc  roughcss.    The  pulse  nevcr  wavcrcd 
dure,  remaining  bctwecn  93  and  96.     Vagus  collapsi- 

The  dissfcl'ion  of  the  trsophagus  hehind  the  arch  ■  ■ 
greal  difiiculties.     Thesc  werc  finally  ovcrcome  by  li» 
and  lifting  it  forward,  a  procedure  made  possible  i 
vision  of  a  number  of  Us  thoracic  branches  (interoi 
wa9  attachcd  to  the  tcft  bronchus,  which  sustained 
during  the  progress  ot  separation.     The  cut  in  the 
ward  suturcd  with  siile. 

The  cesophagus  was  now  frec  from  a  point  ahi. 
diaphragm.  up  lo  about  an  inch  above  tJie anh  <>i  i 
of  the  carcinoma  in  situ  could.  thcrcfore,  havt- 
Thii  was  nut  doue;  instcad,  the  asophagus  wa> 
attachmcnls  ali  the  way  up  to  the  ncck,  doubl> 
with  a  caulery  at  a  safe  distance  below  the 
cesophagus,  with  the  tumor,  was  brought  out  tJir- 
ncck  at  the  antcrior  honler  of  the  left  stern-. 
ITic  ligatìon  of  the  lower  slump  had  been  madi 
cesophagus  at  thal  site.    This  stump  was  invagi 
stump,  but  with  Iwo  successive  purse-strìng  sut 

Then  the  thorax  was  closed,  silk  thrcads  1 
scventh  and  ei|^hlh  ribs  tugelhcr,  chrcimicìzed 
and  <iilkworni<gut  the  skìn.    No  draìnagc  was 
aguH  was  now  hanging  out  of  the  woun<l  ìn^ 
incision  was  made  in  the  skin  of  the  chest  al 
ment  showe*!  the  free  end  of  the  cesophagus  wuk 
was  cut  off.     This  corresponded  to  the  se< 
&kiri  between  the  inciiùon  in  the  neck  and  ti 
the  cesophagus drawn  through.  the  carcir 
rim  of  the  ccsophagiis  sutured  io  the  skin. 

The  inrision  through  the  skin  and  njus 
operalìon  was  made  under  locai  anfeslhc 
wa&  given  by  Meltzer-Auer  intralracheal  : 


a^i^-^^^aa 
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Ile  Btrìcture  could  not  he 

-Lun,  B  prelimìnaiy  gastros- 

u-as  ascertoined  that  cocdi- 

A  movable  tumor  the  size 

'  ribs,  an  extensive  subperìoa- 

lind  their  angles  to  the  costai 

ji,  34,  31,  31,  18  and  14  cm. 

the  pleura  failed- — the  stitches 

Ijacent  musde  and  fascia  over 

rnoist  rftlcs  over  the  whole  left 

.i|>pIication  of  positive  pressure 

His  respiratory  equilibrium 

^laijer  advises  uot  to  resectthc 

"1  procedure.      The    respiratory 

i'iic  patienU  have  the  samc  pain 

■■\  ìs  embarrassed  and    adequate 

lultiplc  resection  of  rìbs  there  is 

e  practically  unhampered. 

in  incision  was  made  which  bcgan 

11;  upward  in  the  pnsterior  axillary 

lic  perìtoneum  and  pleura  ircre  both 

irai  cavity.     The  periphery  of  the 

iroduced  into  the  abdomcn.     With 

linary  cuploratory  laparotomy  were 

:is  a  small,  hard  node  in  the  tesser 

vìous  operati nn  for  carcinoma  condi- 

.>  closed,  the  patient  making  an  un- 

.  in  frecing  the  ceMphagus  hluntly, 

the  oesophaRUS  was  freed  and  a  gauzc 

|iart  of  tbc  diaphragm  wus  split  in  the 

■  cesophageal  rinc  was  cxciscd  under 

:t'  periphcral  mart;tn  uf  the  diphragm 

the  most  difficull  part  ot   the  whole 

n-hat  movable.     The   h-sstr  omcntum 

gaslrosplcnic  liganiunt  was  nlsn  ligated 

ible,  tu'o  cbmps  werc  appUod  to  il.  ivcll 

.ich  was  divided  with  the  uctual  caulery. 

i^us,  was  v,-rapi>e<l  in  gauxc  and  laid  aside. 

i  back  intii  the  peritonral  cavity. 

iivard  and  by  l>lunt  disstcìicin.  it  was  so 

]ie  tumor  readUy  rcachcd  lo  the  skin  of  tht- 

The   antcriiir  liranch  of   ihc  vagus  was 

branch  was  not  seen. 

a  and  mediastinal  cimnective  lissuc  were 
l't  closurc  of  the  diaph  ruminati  e  wound  was 
vca  after  this  the  ]K)stcrior  iM>rtion   of  the 

^he  left  lung  was  inflatcd  the  ue.iophacus  lay 
rd.     At  a  )Hiinl  4  cm.  uboxe  ihe  luraor,   the 

I  '•l'ilhaut  IcHsion.     The  plt'ural  and  )>eritoneal 
line  (if  the  ccsitphuj^^  to  Ihe  pleura,  a  hcavy 

.ind  just  beycind  this  (wo  clamps  wi-re  applied 

cautery. 

niufihuut  the  tntirc  iipcruliiin. 

.  for  rcmoving  the  thonick-  cesophagus 
ied  out  upon  livinR  human  bcings. 
ullowing: 
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kehn,  Jr.  suggests  passiiig  a  sound  up  lo  the  point  of  division  (in 
rcsection  of  the  nesopbagus),  fastening  ihr  cut  cod  to  the  sound  and 
invai^natlng  it  downward  iato  the  stomach.  If  puUed  from  bclow  up, 
in  this  maniit-r,  the  oesophagus  tears  iisclf  (rom  its  surroundìngs,  while  if 
pullcd  from  abovc  down,  a  narrow  film  of  muscular  wall  is  left  behind. 
This  does  not  distutb  the  iiprves  nnd  vcssels  dose  to  the  0Èsophaj»ii5- 

Denk  Atatvs  llial  with  onc  hand  in  the  abdomen  ihrough  a  wound 
in  the  diaphragm,  and  onc  in  the  ncck,  the  flngcrs  not  only  touch 
but  ovcrlap.  He  adviaes  loosening  the  ccsophagus  by  thìs  mcUiod,  and 
miuntiùnft  thal,  cxcept  in  carcinoma  nt  the  level  of  the  tracheal  bifurca- 
tìon,  thcentirc  oesophagus  can  he  mobìlizcd.  It  is  thcn  di%-ided  at  cìthcr 
the  upper  or  iowcr  wound  and  withdrawn  from  the  thorax  under 
ascptic  prccautions. 

Itoth  of  thete  mcthods  appear  al  prcseiit  tu  bc  more  »uitablc  (or 
ilcmoniitration  upon  ca<la%x'r!>  and  animals  than  upon  paticnts. 

'Frunspleural  la|>iirotonty  for  repair  of  injurìes  and  transpIeuraJ 
dfainagc  of  liver  abscesses  or  subphrcnic  ahscc-fwcs  havc  bcen  reJtrred 
In  (in  p.  738. 


LLWGS 

(Edema  of  the  Lungs.'— Matsuoka  from  observations  baseduacx- 
pt'rimcnts  wìth  StarUng"»  hearl-Iung  preparatìon  concludcs  that  ob- 
structivtf  a-dema  takrs  place  when  ccrtaiu  Umils  of  combined  arteria! 
prcisurc  and  venous  inflow  are  excecded.  OI>strucUon  ol  the  aorta 
favor»  Ihc  production  of  ocdcma  since  a  rclatively  smallcr  amount  of 
venous  inHow  is  sulVirìcnt  lo  cause  the  cundìtion. 

The  princi)>a1  factors  in  the  transudation  of  ccdcmatous  fluids  ìnln 
the  aU-coli  are,  great  increase  of  pressure  in  the  pulinonary  circulalion. 
huwcver  hrmight  about.  nnd  excessìve  passive  dilatation  of  the  lung 
capìUarica. 

Gauous  mctaboH&m  and  cnergy  ccnsumption  of  the  beart  are  de- 
creased  in  nbslructive  oedema  and  complete  stoj^agc  rapidly  takcs 
pince. 

Mat.iuoka  gugg«-st$  as  a.  reinedy  the  ìnhalation  of  oxygeo  prtceded 
hy  venesection.  bctause  it  is  diffieult  to  supply  oxygcn  in  sufScient 
quantity  lo  (cdeinatous  lungs. 

A.  Infffetinna. — (1)  Acule  infectiens  rarcly  present  conditions  sidt- 
able  (or  surgiLal  intcrfercncc.    Post-pneumonic  lung  abscesscs  and  IhoK 

•{Mcmanl  the  Ltuig  Ownl  oo  Ub«ervMioii>  wiih  Starling  iltut -Lnfii:  PrqMim- 
llon.  J,  Pftth,  ft  »*«,.  I9r5.  XX,  p.  53  ' 
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causwl  by  foreign  bodìes  usually  reach  a  fairly  chronic  stage  before 
they  cause  sufiidentiy  well  detliied  symptoms  to  furnisb  diagnoatic 
clues. 

The  prognoiiis  of  acute  post-pneumonic  abscesses  whìch  are  drained 
ì&  not  bad.  The  sami'  is  truc  of  acute  absccsscs  witb  gangrcQc  ol  tbc 
lung  when  drainage  is  establtshed  before  the  pracess  bas  become  di.s- 
scminated  ihrouRh  aspiratioo. 

Absccss  of  the  lung  from  a  foreign  body  dcscn'cs  special  nicntion. 
^The  lodging  of  a  foreign  body  in  a  bronchus  usually  leads  to  a  localized 
abscess  of  the  bronchicctatic  typc  around  it.  and  thco  to  tbc  formation 
of  secondary  absccsses  in  the  neighborhood.  These  are  otlen  largcr 
than  the  primary  focus.  An  obstinate,  purulent,  putrid  bronchiti^, 
confined  to  onc  lobi,-,  cspccially  the  righi  lowcr,  is  vcry  suggestive  of  a 
foreign  body  as  ìts  cause,  evea  if  the  sanie  is  noi  visible  by  the  X-ray. 
Quìncke  advìscs  the  establishment  of  a  bronchial  fistula  bclow  the  rìght 
scapula  to  prevent  the  further  forniatìon  of  broncliìectatic  cavìties. 
Sucb  a  fìstula  should  not  bc  closcd  whcn  the  sccretion  is  putrid.  It  acts 
as  a  safety  vulve  by  preventing  retention. 

The  carlicr  the  operation.  the  better  the  prognoais. 

(3)  Chronic  Infeclians.—Xn  ccrtaìn  case»  of  tuberculosLs  or  bronchi- 
ectasia  with  preponierjtiS  unilaieral  inpohtrme.nt,  "  collapse  therapy  " 
(see  below)  bas  bcen  of  dìstiiict  valuc. 

Certain  tj'pcs  of  cmphyscma  bave  also  shown  Ihcmstlvcs  amcnablc 
to  surgery  (see  below). 

General  ^cwwrjii.^Acturate  rt^cords  must  bc  kcpt  of  Die  daìly 
amount  of  sputum  cxpcctorated,  temperature  curve,  varìations  in 
body  weight  and  any  cbangcs  ìn  phy^ical  sigof,  if  one  ià  to  arrive  at  a 
oorrect  indication  for  treatment  and,  further,  if  onc  is  to  know  whcthcr 
Buch  treatment  is  doing  any  good. 

As  regard&  sputum.  il  Ìk  imporlant  to  note  whether  grcater  amounts 
are  cxpcctorated  at  certain  tìmes  and  in  certain  positions,>.«.,inorc  whcn 
paiient  )ie&  on  onc  side  than  the  otbcr.  One  must  also  ascertain  whether 
the  physical  sìgn?  and  the  X-ray  picture  changc  before  and  after  copious 
expectoration.  Certain  paticnts  expcctorate  foul  material  at  one  lime 
and  odorle.13  material  at  another.  An  intolHgent  paticnt  may  hcaUe 
to  teli  from  which  side  or  even  from  which  pari  of  the  thorax  the  foul 
expectorat'on  comcs.  Lct  the  indi\idual  study  himsell  in  ihìs  respect. 
Much  hetp  may  he  gained  thereby  io  estabUshing  a  diagnosìs. 

It  may  bc  said,  as  a  general  rule,  of  cavìties  Ìd  the  upper  lobe  tbat 
posìtion  has  no  ìnfluence  upon  the  character  or  amount  of  expectora- 


774 


KEGIONAL   S  URGER  Y 


Uon,  while  wilh  cavities  of  the  lower  lobe  it  is  frequenlly  found  that 
cxpectoration  is  perìodìcal.  perhaps  abxeni  for  hours.  and  is  ntadc  worsr 
by  a  prone  posìdon  or  by  lying  on  one  side  rather  Ihan  on  theoiher. 

Quincke  has  pointed  out  ihal  whcn  an  i-inpycrna  has  rupturcd  ìnto 
the  iung  thcre  is  no  pncumothorax,  because  the  part  of  the  lung  which 
is  perfurated  is  atelectatic.  The  pus  (rom  such  an  absccss  shows  only 
one  kind  of  orgamsm,  even  months  after  perforatiun,  whereas  the  pus 
(rom  lung  abscesscs  always  shon-s  countless  varielies  of  organisms. 

Netcr  mote  ari  exphratory  puncture  /or  a  lung  obstess  throt4gh  the 
unopetted  ckest  wall.  Infectìon  of  the  pleural  cavìty  and  even  »uddcn 
deaih  bave  followed  tliìs  procedure.  Such  a  puncture  shouid  only 
be  madc  after  exposurc  of  the  lung  at  opcralion  and  after  the  rest  of  Xht 
pleura]  cavity  has  bccn  protcctcd  against  infeclioa. 

Lung  fistulfle  from  luberculosis.  bronchìcctasisor  multiple  absccsscs 
of  tht  lung  shouid  bc  Ict  alone,  (or  thcy  constituie  safety  vaJves. 

A  simptc  way  of  recognizing  whcthcr  a  fistola  is  pulmonary  or 
pleura!  js  to  bave  the  paticnt  expire  as  decpty  as  posiiible  and  (ben  to 
lay  the  wet  palm  over  the  opening.  After  several  deep  inspirations  and 
cxpirations  remove  tlie  band  toward  the  end  oÌ  expiration.  Il  air 
cscapcs,  the  fistola  is  pulmonary. 

Flastic  clo&urc  of  lung  fìstulo;  is  ìndicatcd  whcn  &ccretion  is  scanty. 

Majewski  (Zcntralblatt  (.  Cbir.,  1913,  p.  845)  suggesls  the  estabhsH- 
ment  of  a  bronchial  fìstula  in  low  obfttruction  of  the  trachea  by  medi' 
astinal  tumor  or  uneurism  when  tracheotomy  is  of  no  avail,  in  olher 
words,  allowìng  the  palient  to  breathe  partly  through  a  bronchial 
fistula. 

Actinomycoùs  of  the  lung  always  gives  a  bad  prognosi».  If  the 
proccss  is  localizcd,  cxtirpation  is  indicated.  Fistulie  rarely  afford 
adequate  draìnage.     They  shouid,  therefore.  beenlarged. 

Ecchinococcus  of  the  Lung.— The  right  lower  lobe  is  mosi  ire- 
qucntly  involved.  The  X-ray  and  complement  reaclìon  are  vatuable 
aids  in  diagnosìa.  Once  tbb  ia  cstabiished,  therc  shouid  be  no  delay  tn 
opcrating.  The  utmost  care  must  bc  taLcn  to  avoid  infcction  of  the 
pleural  cavity  by  eccbinococcu»  iluid.  Therefore  exploratory  aspira- 
tion  must  not  bc  attemptcd  (see  p.  779). 

Emphysema  is  in  many  instanccs  ossodated  wìth  rìgidity  of  the 
costai  cartitage:i;  owing  to  thi<i  the  amplìtude  of  re^iratory  movements 
is  greatly  diminishcd,  which  in  turn  accounis  for  the  d)*spn(ea  wliich 
promptly  appears  upon  the  slightest  cxcrtiun.  Often  patients  bave 
had  io  give  up  tbeir  vocations  solcly  on  account  of  this  symptom. 
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Freund's  treatmeut  consists  in  division  of  the  costai  cartilages  dose- 
to  the  sternum. 

The  operation  should  be  lìmlted  to  those  forms  of  emphysema 
with  the  thorax  held  ìd  the  inspiratory  position. 

The  nonnal  vital  capacìty  of  3500  to  4000CC.  (upright  position), 
which  is  reduced  in  emphysema  to  between  2400  and  1500  ce,  is  largely 
regained  after  operation. 

The  operation  is  contraìndicated  in  the  presence  of  bronchiectasis; 
or  when  the  emphysema  is  associated  with  spasm  of  the  inspiratory 
muscles  in  nervous,  cardiac  or  renai  asthma;  and,  iinally,  in  paralytìc 
or  senile  rìgidity  of  the  thorax. 

Bronchiectasis  is  discussed  on  p.  802. 

B.  Tumors  of  the  lung  (parenckyrna)  are  almost  unknown.  They 
usually  are  malignant.  Often  tumors  sprìnging  from  the  bronchi  or 
mediastinal  lymph  nodes  invade  the  lung  tissue.  As  a  rule,  by  the 
time  theìr  pressure  is  demonstrable  they  are  no  longer  suitable  for 
radicai  surgical  treatment. 

Metastases  of  the  tung  secondary  to  malignant  foci  elsewhere  are 
usually  bilateral,  and  inoperable.  As  said  before,  secondary  involve- 
ment  of  lung  by  direct  extension  of  a  tumor  of  the  thoracic  wall  has 
been  successfuUy  treated  by  wide  resectìon  of  lung  tissue  with  subse- 
quent  suture. 

C.  Operations  upon  the  Lung. — (i)  Repair  of  vounds  has  been  dis- 
cussed in  the  section  on  injuries  of  the  thorax. 

(2)  Tke  Search  far,  and  Treatment  of,  Suppuraling  Foci  of  the 
Lung  in  Gangrene,  SoliUiry  Lung  Abscess  and  Similar  Conditions. — 
Elsewhere  in  the  body,  after  incision  and  draìnage  of  an  abscess, 
its  walls  usually  collapse  of  their  own  accord.  In  the  lung,  how- 
ever,  anatomica!  conditions  prevent  the  collapse  of  an  abscess  cavity, 
thus  unfortunately  insuring  the  prolonged  continuation  of  the  sup- 
purative process. 

It  is  therefore  essential  not  only  to  establish  drainage,  but  also 
to  rentier  it  possible  for  the  abscess  walls  to  approximate. 

The  differcnt  methods  for  permitting  collapse  of  iung  cavities 
whose  walls  are  ciastic,  and  for  actual  compression  of  cavities  with 
rigid  walls.  are  enumerated  under  "  Collapse  Therapy  in  Pulmonary 
Tubcrculosis." 

Drainage  of  Lung  Abscess. — ^The  patient  should  be  placed  in  a  posi- 
tion which  causcs  least  coughing.  He  should  cough  so  as  to  empty  the 
cavity  completely  just  before  the  operaton  is  begun.     Locai  antesthesia 
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shouid  be  cmployed  whenever  pofisible.    7'he  chief  <Ianger  of  general 
amestliesia  is  the  aspiratioa  of  bronchial  secrction  iato  healthy  portìor 
of  the  lung  with  conscquent  broocho-pncumonia. 

Diffcrential  presaure  apparatus  should  be  in  reacUness. 

Resect  a  tboradc  window  io  X  6  cm.  for  cxploratory  purposcs,  ea-^ 
larging  it  according  to  location  of  tbe  suppurating  focus.     Rather 
sect  one  too  many  than  onc  too  few  ribs. 

There  h  do  certain  way  of  diagnoslng  lung  adhesioDs  except  bj 
actual  exploratìon. 

If  adhcsions,  are  prcscnl  it  is  wcll  lo  palpate  the  lung  Ihroughthc' 
pleura  in  the  hope  of  localì^ìng  the  abscess.  If  this  fails,  then  inserì  a 
needlc  tbrough  the  adbcrcnt  arca  and  aspirate  in  varìoue  directioos 
remembering  that  secondar}'  bronchiectatic  ca\'ities  usually  He  bchind 
and  bclow.  If  tJic  parily  emptied  abscess  is  fouod,  it  can  be  opened 
immediately;  if  not,  wait  a  day  for  it  to  fili  up  and  then  aspirate  again.^ 

If  adbesioDS  are  not  present,  under  prìmary  anssthesia  and  positivi 
pressure,  the  pleura  ìs  opcncd  and  the  lung  is  rapidly  and  geniJy  pal- 
pated  in  scarch  of  the  focus.  In  case  ihis  h  found,  the  pariclal  pleura 
opening  is  madc  to  cotrespond  with  the  location  of  the  abscess,  the  lunj 
Ì!i  sutured  to  the  parietal  pleura,  or  suture  is  combined  wiih  tamponadi 
to  Wall  off  ihc  rest  of  the  pleural  cavity. 

Should  the  abscess  not  be  found,  the  lung  ìs  sutured  to  the  openinj 
in  the  cliest  wall.  Adhesìons  whicb  are  artiiidally  producod  by  suli 
or  tamponadc  are  ncvcr  as  finn  as  those  caused  by  inilammation. 
Thcrefore,  in  suturing  the  lungs  and  intercostal  tiàsues,  to  prolcct  the 
pleural  cavity,  be  sure  llial  enough  ribs  are  resectc<l  so  that  the  thoradc 
wall  shall  follo»  rctraction  of  the  lung  suffidendy  to  prevent  undue  ten- 
sion  upon  tlie  suture.  Use  a  ruuning  suture  in  whicJi  the  stitches  over-( 
lap  cach  othcr  (Fig.  494). 

Eìght  to  14  day»  later  when  adhe.<ùons  are  fina,  and  there 
no  dangcr  of  soìling  the  pleura,  aspirate  again.    This  Urne  llie  abs 
should  be  as  full  as  possiblc  so  as  to  facilitate  its  location  by  the  occdlc. 

Draìnage  should  not  be  made  at  the  most  su|>crtidal  point,  but 
ratbcr  through  consìdcrablc  thìckncss  of  lung  tissue,  so  as  to  favor 
subsequent  healing. 

When  pus  ìs  found  by  ejqìloratory  aspìration,  Carré  adviscs  the 
graduai  tntroductioa  of  a  dressÌngforce|)s'  through  the  lung  tissue. alotig* 
side  the  necdle,  stretdiing  tlic  tissue,  then  proceeding  a  little  dceper. 
UDtil  finally  the  abscess  is  rcache<t.    The  cavity  is  now  opened  wìdcly 

*Otbcn  prefcr  the  Paqa«tiii  caatcr>-  tot  opta'itti  slncrva  ìa  tl)«  pcrìtilicry  ni  Uie  lune 
and  RMtvc  the  drosing  forcep*  for  um  imaf  w  lang  hilum. 
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and  spongcd  clcan.  Gangrcnous  tisKuc  wtiich  has  not  separateti  ia  left 
undisturbed  for  fear  of  hemorrbagc.  Strands  across  the  ca^ly  usually 
ropresent  vcsscls  whìch  are  to  bc  tlivided  between  ligatures.  Widi  a. 
headiight,  the  wall  of  the  cavity  Abouid  bo  cxamincd  for  opeoìngs  ìnto 
the  adjacent  cavitics  and  these  mu^t  be  widened.  Aà  saìd  elsewhere' 
never  irrigate  the  pleura!  cavity  or  a  lung  alisces».  In  both  old  and 
reccnt  literature  there  are  plenty  of  examples  of  a  fatai  ìssuc,  suffoca- 
tion  or  aspiration  pncumonia  followìng  this  procedure.     Be  careful  not 
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Pie.  494. — Siilun  i>f  iultìi-iaI  plcum  to  lung  around  a  lune  abaccas.    Nou  loc  o(  Rotu't 
ovctinppmtt  aliteli.     [Stiéerbmtk  ama  SckumatlKr.) 


to  allow  any  gauze  packtng  to  lie  in  the  broncbus  either  at  operation  or 
at  subsequent  dressings,  on  account  of  the  persistcnt  cough  cau&ed  by 
tts  irritaiing  prcscace. 

Recently  formed  cavitìes  oftca  beai  witb  remarlcable  specd. 

Chronic  rigid-wallcd  cavitics  must  be  opcned  widcly  by  rctnovìng 
as  much  as  pos»ÌbIe  of  theìr  auperficial  walls.  Thìs  shoutd  be  accom- 
plì&bed  in  two  stagcs:  (i)  suitablc  thoracotomy  under  locai  amcsthesia, 
resection  of  rìbs,  suture  of  pleura  and  lung,  ali  witb  the  abscess  as  cmpty 
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u  potìsible;  (a)  cxploratory  aspiraiion  and  drainaRc  of  abscess.     Here 
no  anicsthcsia  ìs  ncccssary. 

Subscqucnt  rescction  o(  adjacent  ribs  may  be  rcquired  to  cficct 
complete  collapsc.  If  such  a  cavity  opens  ìiito  a  largc  bronchus,  therc 
may  be  cxtrcmc  dyspncea  and  dislress.  Van  Stocltuin  (di.  after  Gairé) 
relieved  this  condidon  by  coverìng  ihe  wound  with  rubber  tissue. 

Subscquenl  drcssings  must  be  carefully  managed.    The  depthi  o£l 
the  wound  are  lightly  àlled  witb  game  whilc  ìis  supcr&cial  part  is  ; 
firmly  packed.    Tbìs  k«eps  the  wound  wide  and  ptugs  the  lung  opening, 
BÌdinf{  the  patient  to  cough  out  sccrctions.     The  dressìngs  should  bc 
changed  frequently  cnough  to  prcvent  retention. 

Shoutd  a  bronchial  tistula  develop.a  plastic  clo£iure  can  be  madelatcr. 

At  this  timc  be  careful  not  to  rcmovc  the  thickened  pleura,  but  savc 
it  for  closinK  the  dcfcct.  Frcc  an  area  of  ibis  thickened  pleura  two 
fingerà  in  brcadth  with  the  fistula  at  ìts  tcnter>  dose  with  laycr  suture 
and  cover  with  a  flap  of  suitable  soft  ti&sue.  (The  scapala  has  been 
&ucces.4fulty  used  to  cover  over  the  mouth  of  a  pulmonary  fistula  by 
A.  G.  GorstiT.) 

Foreign  Body  in  the  Lung  or  Large  Bronchl.~The  followìng  pro- 
ccdurcs  bave  been  auggeated  : 

(i)  Broncboìicopy  and  cxtractioQ. 

(2)  Infcrior  Iraclieotomy  combined  with  bronchoscopy  through 
the  tracheotomy  opening. 

(,0  Intrathoracìc  tracheotomy,  also  combined  with  bronchoscopy. 

(4)  Broncholomy  of  themain  bronchi  through  the  postcrior  mcdias- 
unum  (Scliwartz)  ìs  to  be  condemned  because  of  the  fatai  mediastìnìtis 
which  is  almost  sure  to  foUow  from  the  unavoidablc  soìling. 

(5)  Pneumo-bronchotomy  h  indicatcd  whcn  the  foreign  body  lies 
ncar  the  periphery  of  the  lung.  (Sec  operation  for  lung  abscess,  p. 
775;  also  pp.  773  and  774.) 

(6)  Instrumental  extraction  under  guidante  of  the  X-ray  and  fluo* 
ro&copc  hus  bcvn  dune.  It  is  noi  safe.  Therc  t&  loo  grcal  UkcLihood 
of  more  truuma. 

Of  «Il  these  methods  simpie  bronchoscopy  is  the  least  dangcrous 
and  the  most  uniformly  successfui.  The  suhjeot  ìs  too  largc  to  be  fully 
trcated  hcte  but  wc  may  say  that  in  skìtled  hands  the  iieUl  of  bron- 
choscopy takes  in  not  only  the  discovcry  and  extraction  of  foretgn 
bodics  but  also  the  diagnostic  visual  cxi>lonttÌon  of  a  great  part  of  the 
bronchial  iree.  The  in&truments  hnve  been  dcviscd  by  Killiun,-  BrQn- 
itigs,  Jackson.  Vankuuvr  and  uther;;. 
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Green  and  Le  Wald  (Ann.  Surg..  Junc,  igió,  p.  656)  urge  Ihe  ad- 
vaotagcs  ol  the  Ra-ntgcn-ra>'  and  the  bronchoscopc  prcliminary  to 
removal  by  the  mouth.  Failing  removal  through  the  mouth  bronchos- 
copy  through  a  trachcotomy  should  bc  attcmptcd;  and  also  the  old- 
(ashioned  method  of  urging  thepatit-nt  to  cough  so  as  to  expcl  theobject 
through  ihc  trachcotomy  wound  held  widely  opened  shouid  he  tried. 
Karly  removal  is  most  important  so  as  to  avoid  subscqucnt  broncho- 
jneumonia  and  lung  ab3ce$s.  Even  though  the  foreign  body  has  6nally 
Ben  cxtractfd,  the  lung  suppuration  ìs  not  nccMsarily  turwi. 

Satiijactory  closurt  oj  a  woiind  in  a  large  hroufhus  is  very  diflìcult. 
Do  not  use  through-and-through  sutures.  Instcad,  the  pcribronchial 
lissue  shouUl  bt-  uniteci  wìth  fini:  silk  and  thìs  suture  line  covcred  vrith 
lung  tjssuc,  or  with  9  piece  of  transplantcd  fascia. 

Operations  for  Echlnococcus  Cysts  of  the  Lutig.^Tcchnique,— 
After  provisionai  rcscctìon  of  the  rihs  and  opening  of  the  pleura,  the 
lung  is  pa1pat£d  and  suturcd  to  the  pitturai  wound  as  nearly  as  pos^ble 
over  the  cyst.  The  lung  tissue  is  carefuUy  divided  untìl  tlie  cyslwall' 
is  rcachcd.  The  cyst  is  then  opened,  cmptied  of  its  contenta  and 
strìpped  of  its  inncr  capsule-,  Icaving  Lhc  outer  tìhrous  capxulc.  In 
non -suppu rating  caseó  Walther  Injects  i  per  ceni,  formalin  before  opcn- 
ing  the  cyst,  and  live  minutcs  later  he  ìncìscs  the  cyst  and  obliterate*  it 
by  suture.  By  this  method  he  has  obtaincd  primarv-  union  in  cysts 
of  small  size,  Larger  oncs  bave  been  gradually  reduced  in  sìze  by 
daily  aspiration,  so  that  thcy  wcre  completelyi;mpli«lby  the  fifth  or 
dxth  day.  This  permits  a  graduai  collapse  of  the  walls.  Small, 
centrally  locatcd  cysts  shouid  be  left  unlil  they  become  of  good  size, 
because  of  the  dangcr  of  henujrrhage  while  searching  for  thcra  in  this 
region.  Infected  cysts  shoiild  be  opened,  and  the  edges  of  the  sac 
sutured  lo  the  margins  of  the  thoracic  wound.  They  are  then  paclced 
ami  allowcd  to  granulate  from  the  bottoni. 

The  Collapse -therapy  of  Pulmonaiy  Tuberctilosìs.— TMs  is  a  new 
tìcid  in  which  the  data  are  insufficicnt  for  drawlog  definite  conclusions. 
Wc  therefore  give  the  reader  the  conci«eIystale<l  opinion»  of  some  of  the 
pionecrH. 

Clìnical  expericnce  has  shown  us  that  when  the  aJTcctcd  lung  is  at 

rest  in  severe  unilatrrai  pulmontiry  iuberculosis,  the  quantity  of  the 

>utum   dlminishcs,   there   15  le&s  cough.   the   temperature  bccomes 

>wer,  and  the  patient's  weight  increases.     Pathological  cxatnìnation 

if  discascd  tungs  which  bave  becn  collapsed  for  some  timc  ha.<>  shown 


..r>T, .  ■  ■.-   li^sue  has  encapsiUated  and 

..atrvitions  over  an  adequate 

,  .  ^^  .     jii.-'-tr  i:iy  given  case  is  suitable  for 

. -l.-TTiiViiimonary  tuberculosis.     The 

..,  -.'-       n.-1-thy;  that  is,  there  must  be 

..-^-1-  -Ar-.' ot  chronic  slowly  progressing 

...   ,^   :-..:.-, -.-.II. 

,..  .,  L-.  ..r-j. 

...  T:-.  (ury  luberculosis. 
,  .i,_>  .'-•  >hrinkage. 

.  t:i.-jii.-i^*  origin.     Aspiration  and  the 
^   :'.tf  -j.-.t-ihod  of  choicc.    When  this  is 
t    ii:\.v<>ary. 

■^>.       Kor  treatment  see  p,  791.) 
■,.k.^>  wìth  uniiateral  involvement. 
.   »    ^  .  .1  v,vntraindÌcation,nor  ishigh  fever 

i,-.x>  ■■.\olvinn  cvcn  as  muchas  one-tbird 
.     :    IO  ^Mvity  (i)rmatìon  doos  noi  contra- 

,     .  ■•  o:  luiig  coUapse  are: 
•v:  ■■v.iìl;  thesc  prevcnt  pneumothorax. 

^  >  -.' ■.hi.  wliich  naturally  ninnotcollapso 

■ai  .  ■..■.:'  in  the  prcrifiuo  of  tubcrculosi> 

.   ^.,.»      vvi  ili  tilt.'  lowcr  lobc  of  the  oppositi- 

,     ,i  ,.^»hiTe  in  thcl)0tly;and  lastly,  agcneral 

,  ^ ,     ■    ..■^'.iiy  .iny  operative  interftTcnce  (Garré 

.^  ,,,  ',  .L-.^i  t.\41apsf: 

V.  ».v    Kv'rl.uiini). 

■^,..^^>•..^.■»i.^     Krifdrirh,  Wilins.  Siuicrbruch). 

•.     ■M'.ici.il  [tlriira     l!ir(iui;h    an  interrostal 
...  ^  ■•*  .viLiplviiral  iiilniiliulioii  of  fat  or  olher 

,.  ,^-.1  .>.  '.'ulmonarv  arii.i\  iSaut-rbruch). 
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A.  Artificial  Pneumothorax. — Briefly,  the  method  consists  in  filling 
one  side  of  the  chest  with  nitrogen,  a  neutra!  gas  which  is  slowly  ab- 
sorbed  (oxygen  is  too  rapidly  absorbed)  replenishing  this  from  lime  to 
lime  so  as  to  maintain  the  condìtion  until  the  tuberculous  fod  bave  been 
thoroughly  walled  in  by  scar  tissue.  At  least  two  years  are  required 
for  completing  the  cure.  In  a  personal  communication  to  Lilienthal, 
Kenneth  A.  J.  Mackenzie,  of  Portland,  Ore.,  stated  that  he  had  made 
animai  experiments  with  paraffin  oil  to  determine  its  toleration  In  the 
thoracic  ca\ity,  concluding  that  the  oil  was  well  borne.  Lilienthal 
then  suggested  its  use  to  replace  the  gas  in  an  artificial  pneumothorax, 
hoping  thus  to  create  a  condition  of  permanent  collapse  without  the 
necessity  for  repeated  operation  because  of  the  absorptìon  of  the 
nitrogen.  He  has  tested  the  method  in  a  case  of  lung  suppuration 
following  tonsillectomy  in  which  complete  artificial  pneumothorax  had 
been  produced.  No  dìsturbance  followed  the  procedure.  After  a 
suitable  time  has  elapsed  it  is  proposed  to  withdraw  the  oil  by  aspira- 
tion.  It  is  the  method  of  choice  when  no  adhesions  exist.  Artificial 
pneumothorax  in  properly  selected  cases  is  increasing  in  popularity 
and  may  be  considered  a  valuable  procedure  in  progressive  cases  of 
tuberculosìs  whìch  do  not  respond  to  ordinary  sanìtarium  treatment 
regardless  of  the  stage  of  the  disease.  The  accidents,  some  of  them 
absolutely  unavoidable,  have  among  their  number  the  production  of 
spontaneous  pneumothorax  which  may  be  due  to  a  ruptured  adhesion 
and  which  may  result  in  empyema  as  a  complication.  An  extensive 
bibliography  on  this  subject  will  be  found  in  an  article  by  Waldren 
(J.A.M.A.,  LXVII,  1798).  Even  when  these  are  present,  however, 
it  may  be  possible  to  loosen  them  by  gradually  increasing  the  tension  of 
the  gas  which  is  ìnjected  at  some  non-adhcrent  point,  but  if  this  ìs  not 
done  cautiously,  the  lung  has  been  known  to  tear  with  consequent 
tuberculous  pyopneumothorax  or  gas  emboHsm.  Although  roany  sìgns 
and  tests  are  mentioned  for  determining  the  presence  or  absence  of 
adhesions  there  is  in  reaUty  no  absolutely  accurate  way  of  ascertaining 
conditions  except  by  actual  inspection  or  palpation  through  a  small 
incision  exposing  the  parictal  pleura. 

Artilirial  pneumothorax  possesses  the  advantage  over  the  other 
collapse  mcasures  in  that  it  is  temporary,  not  permanent.  In  other 
organs,  ccssation  of  function  is  accompanied  by  atrophy  plus  loss  of 
power  to  rcgain  previous  functional  activity.    With  the  lung  at  rest, 

Note, — Garré  states  that  artificial  pneumothorax  is  an  excellent  palliative  measurefor 
the  pain  of  pleurisy,  cspecially  that  of  carcinomatous  origin. 
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has  beta  perforateti  by  the  needle  point  the  on'goi  is  qmckly  absorbed. 
and  there  will  be  less  danger  of  fatai  puImoiiar>~  emfaolìsm. 

Upon  the  sUgbtest  iadicatioa  oC  dUtress  injection  must  instantly 
ceaae.  If  the  distres5  subsides  after  a  few  moments.  tuie  may  cau- 
tiously  inject  a  little  more.  If  this  causes  aggravatìoa  of  the  symptoms, 
li  Ì9  well  to  withdraw  the  gas  little  by  little,  lettìng  cut  just  enough  to 
ease  the  patient.  The  symptoms  01  so-caUed  pleural  shock  observed 
at  paraceotesìs  of  the  pleura  are  now  oiten  recognized  as  the  symptoms 
of  air  emboiism. 

At  the  first  sitting  500-1000  ce.  01  nitrogen  are  usually  ìnjected; 
the  second  follows  in  a  day  or  two.  The  inter\-als  are  gradually 
lengthened  as  the  nÌtrogen-ab=orbÌDg  power  of  the  pleura  lesseos,  so 
that  finally  injection~  nced  only  be  given  once  ever>-  three  or  four 
weeks. 

The  X-ray  forma  ati  indispensabU  guide  to  cotiditions  produced  in 
the  ckest  hy  this  forni  of  treatment.  The  degree  of  pneumothorai  and 
the  prescnce  or  absence  of  adhesions  which  bave  been  stretched  like 
bands  between  the  surface  of  the  lungs  and  the  parìetal  pleura  can 
readily  bt  cstimated  with  the  fluoroscope. 

The  pneumothorax  Ì=  maintained  until  the  foci  become  walled  off 
by  3  capsule  of  den-e  fibnms  lissue;  at  saìd  above.  this  usually  requires 
two  years  or  more. 

It  In  ■iometimes  i>(j.<niljle  to  strctch  adhesions  gradually  by  raisiDg 
ih«:  pre-.-.urc  f»  2C,  30.  or  even  45  mm.  Hg.  Xaturally  there  is 
iome  pain  atjcomjjanying  this  procedure. 

In  ccrtain  initan<.e>  the  unavoidable  additional  work  thrown  on  the 
(ipinisitc  lun;;  by  uniialeral  pn<juniothora.\  ìias  resulled  in  an  exacerba- 
tion  of  tubcrruiosis  Ìri  the  over-active  lung,  While  this  ìs  true  of  recent 
processe^,  old  proccsses  tcnd  to  become  more  and  more  encapsulated. 

Artificial  pneumothorax  may  be  u.scd  as  an  aid  to  the  other  means 
of  l^ringing  altout  tollai)sc  and  compression  of  diseased  lung  tissue 
(s(;c  other  m^'thods  dt'scribed  below), 

Extruplfurul  llwritroplasly  is  indicateci  when  artiticìal  pneumothorax 
is  inijHJssihlc  ln>iiiuse  of  adhesions.' 

The  c'xlrjipleural  thoracoplasty  of  Sauerbruch  or  Wilms  does  net 
cause  the  roni]>letc  colhii»se  oblaincd  by  artiticìal  pneumothorax.  Ac- 
cordine; lo  ('liii'tta'.-;  findings,  the  lung's  circulation  is  most  plentiful  at  a 

'  TI»-  ili'ii'.it V  III  luiiK  aiih<si<iii'i  is  an  unknuwii  (luantiiy.  Atlcmpts  W  looscn 
thcm  hy  iirlilii  i;il  |mi'umi)th<ira!i  nr  liy  ii[icn  uperalion  ha  ve  rtsulLed  in  tearìngopencavitfcs 
limi  c«usiiin  l'inpycma  nf  llir  [■liiini. 
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pressure  of  3  mm.  Hg.    Hence  thoracoplasty  tenda  to  givc  practìcal 
cessation  of  (unctlon  vritli  markcd  rctraclion  and  maximal  drculalìon. 

Sauerbruch  who  has  had  such  briUìant  results  wtth  this  opcration,' 
States  Ihat  the  cascs  he  selected  consisted  solely  of  ihose  in  which 
the  prognosis  was  had.  Only  those  iiulividualìi  who  showed  a  steady 
downward  progress  in  spite  of  ali  hygicnic  and  thcrapcutit  mcasurcs 
werc  seletMed  for  opcration,' 

Various  Meihods  Empìoyed. — WTiile  total  rcmaval  0/  the  honv  cott- 
slituents  of  lite  Ikorack  vali  (Friedrich)  effectually  collapsed  and  com- 
pres<icd  the  lung,  it  Icft  the  mcdiastìnum  without  adequate  support. 
Consequently  the  opposìle  lung  could  not  expand  or  contract  properly, 
and  Ihc  patifnt-  sufTi-rcd  ronstant  dyspnoca. 

The  metkods  of  ÌVilms  and  of  Sauerbruch  are  practically  the  samc. 
They  consi^t  in  rcmoving  purtions  of  ihe  ribs  dose  lo  the  angtei*  be- 
hind  and  dose  to  the  sternum  in  front  (Figs.  497  and  498).  Thispennits 
the  chcst  Wall  to  move  en  masse  toward  the  mediiin  Une,  collapsìng  the 
lung  and  ytft  affording  supporl  fot  the  mediastinum.'  The  details  of 
this  procedure  are  as  foUows: 

The  position  of  Ute  palicnl  ts  the  semì-upright  posture  mentioned 
under  "  (Icncral  Operative  Proccdurcs."  The  head  is  beni  forward 
antl  the  arni  of  the  affected  side  is  extended  anleriorly,  and  held  in  this 
posìtiun  by  an  attcndant. 

Anmlheiia. — o.j  per  cent,  novocain-adrenalin  solution  is  recom- 
raended  by  Sauerbruch;  iod  to  200  ce.  of  this  may  he  employed  wìthout 
fear,  Linear  infiUration  of  the  skìn  is  followcd  by  blocking  the  ocrves 
as  described  above. 

The  lùcalion  of  the  ineision  wìU  depcnd  upon  the  portion  of  the 
lung  to  be  collapsed.    The  typical  incislons  are  the  paravcrtebrs 
and  parasternal. 

The  para  vertebra!  ineision  (Figs.  409  and  501)  ninsfrom  thcfourth 
Ito  the  eleventh  ribs.  The  soft  parts  are  bluntly  separated  toward  the 
front.  The  pcriosteum  is  split  and  the  rib  is  rcsected.  U  is  best  to 
begin  at  the  lowermost  rib  and  reseci  io  to  la  era.  from  angle  of  rib 
outward  lo  the  postcrior  axìllary  line,  lessening  the  amount  removed 
from  each  successive  rib  as  the  opuralion  procccds  upward.    lE  the 

'  SauL-rbruch  anc]  Elving,  Entcbausc  dcr  Inncren  Mcilùìn  u.  Kintlcrhdlkunilc,  i(jij, 
B«nd  13,  p.  HOg. 

'  SauerhrucK  conducu  ihe  «urgical  clinic  at  Zurich.  The  pMienu  reltned  1» 
hitn  (or  opmtion  huvc  £.11  bccn  under  the  prolongcd  arni  competent  obiicrvation  of  the 
cxpcrt  intctniala  ut  Davos  and  uUier  ncarliy  sanatorU  fui  lubcTculobis. 

*  Sauerbruch  Cnt  do»  ihc  paravcrtcbnt  o|M'raiiun  and  obMTvn  its  cScct.  tf  <olIa|»c 
cffcct  it  insuAcicst,  he  Ihcn  nwkntht  para*lc(n«lopcraii«D.  Wilnu  docs  both  at  the  uunc 
Cime. 
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condition  of  the  patient  is  stili  good  by  the  tìme  the  f ouith  rib  Ì8  reached, 
the  incision  may  be  continued  upwazd  and  tbe  iq^Mnoost  ribs  eqwsed 
and  resected.    The  musdes  attached  to  the  segnila  may  be  drawn  aside 


Vk.  497. 


l'iG.   498. 

FiGS.  497AKD4()8. — Ext raplf  unii  Ihoriiroplasty.     407.  Bcfiirc;4o8,  aficrcliisinRgjpleftby 

rrsccliiiti  of  riljs,     (ll'iVmi.) 

or  cut  across.  Il"  lìw  sciiiiulu-thoracic  muscles  are  separateci  in  the 
direction  of  their  tibcrs  in  two  or  thrce  places,  suflicient  room  may  be 
obtaìned  for  ri'achinji  ribs  without  cutting  across  muscular  fibers. 
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After  rt'seclion  of  the  ribs  the  soft  parts  are  reunited  vnth  catgut,  the 
sltin  ift  closcd  wìth  a  running  siUt  suture  takins  alternate  sraall  and 
large  stitches.  the  lower  angle  of  the  wound  is  drained,  and  an  elastic 
i-ompreisive  dressing  is  applied  to  the  affccted  side  of  the  thorax.  the 
well  side  being  Icft  frcc. 


l'io.  400-— E\lr:ipli-iir.il  lliii(aroii!ii*iy.     l'arartrurlinil  oin-rmiun.     iSauet^Mckì 

In  the  purastcmal  opcration  (Fìr.  jcm)  the  patient  lies  upoa  his  back 
with  arni  abducted.  The  ìnciaion  runs  inward  alung  the  lowcr  inar^in 
of  the  claviclc,  thcn  bcnds  downward  over  the  costai  cartilages  to  the 
thìrd  rib.  The  pectoralis  major  is  djvidcd  along  this  Une  and  drawn 
aside.  To  atlord  casicr  access  to  the  lirst  rib,  the  seeund  rìh  is  first 
extensively  resected.    Saucrbruch  advises  the  [ollowìng  tcchnique. 

Alter  division  of  the  pcriostcum  ulong  the  Icivrcr  margin  of  ihe 
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first  rìb,  the  rib  is  dividcd  by  a.  narrow  groovc  tnade  by  removing  the 
bits  of  tissue  with  a  small  narr»»-  I.Cter  rongeur.  The  subclavìan 
vón  is  thea  pushed  aside  and  upward  wilh  the  left  index-finucr.  which 
holds  it  in  this  positìon  to  guurd  ìt  from  injury,  As  much  rìb  ìa  thcn 
removed  as  is  fea^ble  with  the  rongeur;  the  thlrd  and  fourth  rìbs  are 
then  cut  away  in  the  usuai  majiner,  Muscle  ftaps  are  interposcd  bc- 
twccn  the  dixided  enda  to  prevent  union. 

Whcn  the  first  rib  is  very  deeply  situated,  it  may  he  divided  by 
a  Gigli  saw  passcd  around  it  with  an  ancurìsm  ncedle.  Shoutd  the 
degree  of  collapsc  stili  he  inadequate, 'part  of  the  davtclc  may  readily 


f    ' 


_J 


■  'lU.    500.  Ili.    JOI. 

Fics.  soo  KSD  SOI.— .ioo,  Pira&lrmal  and  s<"  pinvcrirbrnl  indsioiu.    (SimwftruckO 

he  rescctetl.  Should  the  fragments  of  the  divided  bone  over-ride  one 
aDOther.  the  shortcning  and  thi-  tollapse  cffct:l  are  stili  furlher  incrcased. 

In  any  type  of  extrapleural  ihoracoplaaiy,  inj'ury  of  the  pleura 
is  notof  frcquent  occurrencc,  bccauseof  ils  ihictened  character.  Never- 
theless.  dilTercntial  prci^^urc  apparatus  should  always  be  ftt  hand 
in  case  such  a  complication  should  arìse. 

Speed  is  a  prime  refjuisitc.  The  enlire  operation  should  never 
consume  more  than  40  minutes.  Saucrbrucb  takcs  from  zo  to  35 
minutcs,  as  a  rule.  Mosl  of  the  time  is  taken  up  in  the  careful  dosurr 
of  the  wound.  Performing  this  operation  in  several  stagcs  will  Icssen 
the  danger. 

Extrapleura!  thoracoplasly  by  the  «steoplastic  resection  mefhod  of 
\Mlm<i  has  bvvn  performcd  under  morphine  and  scopolatnin  narcosig 


THORACIC  SuaOERY 

with  negative  pressure  apparatus  and  reported  by  Zina  and  >ruKsam 
(Berlin.  Klin.  Woch-,  1915,  p.  71)-  There  was a  50  per  cent,  mortality 
in  the  sax  cascs  thus  operateti  upon. 

Afler-trciilmt:rtl.~A  somewhat  cxhausted  padent  should  be  aclively 
stìmulated.  When  iherespirationisembarrasswì.an  elasUc compressive 
dressing  over  the  rcsected  lower  ribs  afforda  much  relic(  {Fig.  502). 
The  paticnt  is  moat  comfortahle  sitting  with  the  foot  of  the  bed  raiscd, 


FlC.  50J. — Fronl  aa<l  reu  vivw»  ol  cb»tk  oompressvc  fUceliic  over  ulcctcìl  ùtte  alter 
ciUk|>ti:uial  thonuoplasix-    (.Soitrbnuk  «ntf  5ct«MMhtr.) 

breathìng  and  expectorat ion  being  easicr  in  this  positioo-  For  the  first 
few  days  after  upcratìon,  a  nurse  must  watch  both  day  and  night  for 
the  stightest  raitling  indicating  an  accumulation  of  secretion.  As 
soon  as  this  is  heard.  the  patient  must  be  made  to  expel  the  mucus  to 
avoid  the  danger  of  aspiraliun  int"  an  uninvolvcd  part  of  the  lung. 

Al  lìrst  thcce  is  dpt  to  be  high  temperature  and  almoat  uu  sputuni. 
A  few  daj-s  latcr  there  is  a  plenllful  umuunt  o{  sputum.  From  now  on* 
the  height  of  the  temperature  and  amount  of  sputum  run  a  paralld 
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cuunH.-.  In  favurablc  case»  the  temiicrulure  kc^uìlU)'  subsides.  A 
fcvcr  which  pcrsists  longcr  than  12  to  16  days  after  opcration  h 
of  bad  prugnuslic  sigli iliranct-.  As  the  temperature  and  amounl  of 
sputum  dvcrcasc.  \hù  :tp[KtitL-  and  general  rnmiittor.  improve.  as  shown 
by  the  increose  in  weìght.  The  patients  shoulci  get  up  as  soon  a»  they 
feci  iiblc — usuully  by  the  t-ncl  of  Ibc  six'oml  wcck. 


■\a  alta  citr*|tlvu>4t  thocuopliuty  ol  righi  aiik.     U'-Jlirni  ni  H'iinu.i 

Thcrc  U  link-  ilcfomiily  after  paraverlebral  or  parastcrnal  ihora-' 
coplasty  (Fig.  503J.     Thcrc  may  Ih-  a  slighl  lateral  curvature  of  the 
f^pine,  but  Ihis  ìs  nnt  sufhcicntly  mafkcd  to  bc  of  practical  importance. 

Combinations  of  Mcthods.    The  melhods  adoptcd  should  fit 
individuai  cast,  no  gciur;*!  rulc  U  jKissiblc. 

In  a  puruien  l  exudatr  of  lubcrculou*  origin,  aspitation  plus  the  prò- 
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ductìon  o[  more  or  less  pneumothorax  was  ìnet!e<;tual  in  oae  of  Sauer- 
bnich's  cases.  He,  therefore.  performeri  an  extensivt  paravcricbral 
icscction  of  the  ribs  (I  to  X).  After  mobUization  of  the  chcst  wall,  the 
exudatc  was  reraoved  8<>candarily.     The  result  was  cxccllent. 

Expcrìcncc  has  shown  that  localizcd  collapse  of  a  discased  cavcrnous 
upper  lobe  frequently  led  to  infection  through  aspiration  of  a  henlthy 
lower  lobe  on  the  same  side.  Converscly.  il  was  fimnd  Lhai  imtting 
a  hc;ilthy  lowcr  lobe  at  rc3t  had  a  bcncdccnt  cflcct  upon  a  diàeased 
upper  lobe. 

Under  alt  circurnstances  the  lower  labe  shouid  first  be  allowcd  to 
collapsc  by  pneumothorax,  ihoracoplasty,  or  phrenicotomy  bcforc 
attemptinf:  to  collapae  the  upper  lobe  (Sauerbruch). 

In  ìsolated  apical  tubcrculosis  both  Saaierbruch  and  Wilms  advise 
collapse  of  the  lower  lube  hy  arlifidal  pncuniolhorax  foUowed  by  collapsc 
o(  the  apical  part  by  tncans  of  a  suìtablc  plastic  opcration. 

NoTK. — Krscction  of  tlio  ribs  in  the  iuDlBr>;  rc^nn.  a  icchnìcally  tsLsy  procedure,  docs  noe 
cauur  an  arlcijuntr  shrìnkinfc  of  tbc  ehm  cavily. 

Collapsc- iherapy  for  rt-pcated  hcmorrhages  is  not  aJways  succcssful 
bccausc  of  the  diffirulty  of  effecting  adequate  comprcsiion  of  cavities 
with  rìgid  walls. 

In  rigid-walli-d  cavitii-s  additional  comprc^sion  may  1>c  obtaincd  by 
deprcssiiig  the  scapula  under  the  projccting  vertebral  ends  of  the  ribs 
and  fixing  it  in  thi»  situatìon.  Thìs  will,  howcver,  bc  followcd  by  some 
IJmitaiion  of  the  movcmcntR  of  the  iihoulder. 

In  one  inslance  (Jarré  opened  the  chest  and  packcd  the  lung  against 
the  mediastinum,  suluring  the  base  of  the  lung  tu  the  dome  of  the 
diaphragm. 

Sauerhruch  mentìons  a  case  in  whìch  thcrc  was  extensive  6bro&b 
of  the  lung  with  ricatricial  contraction,  whìch  pullcd  upon  the  trax:hea 
cauiiing  tt  to  kìnk;  this  gavc  rise  to  extreme  dyspnoea.  A  ^uitable 
thoraeoplasty  allowed  the  lung  to  sink  inward.  and  relicvcd  the  tracbeal 
angulation. 

C.  Tuffier's  Method.' — To  obliterale  an  apical  cavlty  wilhout 
opening  the  pleura,  Tufiier'  strips  the  parictal  pleura  from  the  ribs  and 
vertebral  column,  bcginning  hi»  separalion  ìn  an  intcrcostal  space, 
usually  the  second.  The  librous  bands  bctwcen  the  pleura  and  ribs 
are  weak  and  easily  broken:  tho«e  between  Ihe  pleura  and  spinai 
column  are  firm  and  proportionately  hard  to  overcome.  Compressìon 
of  the  lung  if,  obtained  by  plugging  the  spacc  thu!>  creatcd  betwevn  the 

'  St-maine  MeJ  ,  iHoi,  |),  101.     Also.  Z.  i,  C,  iQls,  p.  a»86. 
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Fio.  504 — Schemaiic  repie^ciiiatioo  oi  a         'iti-   --  1       v>aiy«  ol  Uw 

diìcucdapex.     yTu^tt.ì  luuft   atict    liKiDg  ùl    \Jx  paiictal   ijcuu. 


Fk.  joo. — l:.X|M>(a(e  of  u«oiid  inttnpkcc.      Fio.  ;o;. —  imscriniroduceil  after  di 
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parietal  pleura  and  the  ribs  with  adipose  tissue  or  any  other  suitable 
material  (Figs.  504-511,  inclusive). 

Accordine  toLenornjant  (Presse  med.,  >9i3,p.  786),  Tuffict  bcgan 
bis  fxtraplcural  comprcssìon  oi  the  lung  in  1910.  The  five  cascs  he 
ahowed  at  the  International  CongrCas  in  Bru^els  in  i^i  1  were  ali 
cases  o[  gangrene  or  abscess.  Tuffier  be^an  lo  use  ibis  procedure  In 
tubcrculosisonly  in  n)ii.  Sauerbruch,  Bacr.  Jesscn,  Tavfl  and  olhersj 
havc  used  the  metliort  with  suc«ss. 


Rat.  JtiR.  vein  — 


Bndiwt 


^ 


t-hnme 


FlC.  Sia.—rhrenirolom}'-     EximMUV  cri  ptarcnir  ncrvc  tu  nnck.     [Afttr  OMftàir.) 


Do  not  trv  to  separate  the  apex  of  the  lung  front  the  parietal  pleura, 
becausc  o(  the  dan^er  of  injury  to  the  subcluvian  vcin.  Il  h  helter 
to  U!te  a  suilablc  thoracoplasty  (Carré  and  Quìncke). 

D.  Phrenicotomy. — Phreniaitomy  i»  done  tei  insurt-  inarlìvily  and 
partial  collapse  of  tlic  lung  by  paralysis  of  one-half  o(  the  diaphragni. 

Teckttiquc. — With  the  head  turncd  tothc  opiMisitc  side,  an  indaaon  i& 
madc  along  the  postcrior  marRin  of  the  sterno- mastoid  muscle.  The 
external  ju);ular  vcin  is  rctractcd  or  divided,  the  s terno- mastoìd  is 
drawn  over  mcsialiy.  ami  the  phrenic  nerve  ìs  scen  running  downward 
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and  forward  on  the  surface  of  the  scalenus  anticus  forming  an  acute 
angle  with  the  brachial  ptexus  (Fig.  512). 

Stuertz  (Deutsch  Med.Woch.,  igii.p.  2224)  was  the  first  toadvocate 
cutting  the  phrenic  nerve  in  order  to  afford  complete  rest  to  the  affected 
lung.  Friedrich  divided  the  nerve  when  thoracoplasty  was  inadequate 
for  his  purpose. 

According  to  Oehlecker  (Zentralblatt  f.  Chir.,  1913,  p.  852)  the 
phrenic  nerve  contains  sensory  as  well  as  motor  fibers.  These  supply 
the  tmder  surface  of  the  diaphragm  as  well  as  its  upper  surface  and  the 
corresponding  region  of  the  pericardium  (Fig.  5 13) .  The  production  of 
referred  pain  in  the  shoulder  from  irritation  of  the  phrenic  by  lesions  in 


.1 MeerràtalS.. 


\  9t*prteìat 


Fic.  513. — Oiigin  und  ilìstribulion  of  phrenic  nerve.     T<>  illustrale  production  of  shoulduf 
pains  from  irritation  uf  phrenic  nerve  in  morbid  subphrenic  conditions.     {OtUeckcrA 

the  thorax  or  upper  abdomen  is  cxplained  in  the  accompanying  diagram. 
As;proof  of  this  he  citcd  two  cases  in  which  the  nerve  was  divided 
under  locai  ana;sthesia  for  chronic  tuberculous  empyema  with  persìstent 
pain  in  the  shoulder.  The  pain  was  instantly  relievcd  by  di\'ision  of  the 
nerve.  and  furthermore  pinching  of  the  centrai  nerve  stump  promptiy 
evoked  tho  typkal  shoulder  pain  (Fig.  513 1. 

After  phrenitotomy,  X-ray  shows  the  dia|)hragm  on  the  aflccted  side 
hìgher  than  usuai,  and  motionless  in  this  position. 

Transpleural  Ligation  of  the  Pulmonaiy  Arteiy  (Sauerbruch). — 
This  is  indiciteit  when  ime  lobo  only  is  itlTected,  ami  in  the  absence  of 
adhcsion!?. 


Fio.  515— £)ttù|>aiioBolentùe  kit  lung.     Paticat  ailv«  and  «<ll  ao  ycof*  KfUr. 


in  dì\'isìon  of  the  pulmonar)'  artcry  are  quite  frequent  and  Icave  the 
surgeon  in  doubt  as  to  the  completeness  of  Ms  operation,  namely, 
whether  ali  the  vessels  bave  bccn  lieti  which  should  bave  bccn  ticd. 
Thcsc  obstacles  suggcatcd  to  Willy  Mcycr  (Annals  of  Surgery,  Aug., 
1913,  p.  »oi)  the  idea  of  ligaling  the  left  or  righi  pulmonarj-  arterie;, 
before  Lhcir  di\'Ì5Joii  into  branches,  viz.,  thcìr  ìntiapencardial  tigatìon. 
Up  to  now  this  operation  has  oot  been  carried  cut  in  man. 
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ri»  a  normal  hilum..  this  dangcr  ìs  vcry  great.  but  whcn  the  lung 
hilum  is  fixcd  by  infiUraliiig  adhfsioiis,  the  icndcncy  of  bronchial  rc- 
tractton  into  the  media Atìnum  U  not  so  marked. 

A  sccond  tlangcr  is  Icakage  frum  the  bronchial  stump  scvcral  days 
after  oporation.  Simple  rircular  iìgattire  invariably  cuts  through. 
Tiegel  sutures  long  lissue  over  the  stump  of  the  bronchus  (Fig.  51G). 
Willy  Mcycr'  trcais  the  bronthus  Uke  an  appendix  stump  (Fig.  517). 

Both  of  thesc  mcthods  should  bc  combincd  whcncvcr  feasible. 

Saucrbruch  advìses  a  prclìniinary  artìliciu)  piiuumolhorax,  and  the 
actval  cxtirpation  some  weckà  Later. 

Tuffier's  Eztrapleural  Resection  of  Lung.'^This  operation  deserves 
special  mcniion.  It  is  iiidicaled  in  early  apical  tuberculous  consollda- 
tion.  The  parictal  pleura  h  exi)osed  through  an  ìntercostal  ìndsiun  of 
the  second  interspace.  It  is  stripped  from  tbe  ìiiner  a&pecC  o(  the 
thoracic  walJ  by  vcry  gcntlc  n-peatcd  pressure  of  the  lìngcrs,  the  in- 
dsion  being  kepi  open  byasprcader.  In  this  way  the  cntire  apex  of  the 
long  covered  by  its  costa)  pleura  is  freed.  A  stout  encircling  catgut 
ligatuT^is  ticd  bcyond  the  discased  jiortian  and  ihc  apex  cut  away. 
The  lune  is  sinipìy  released,  the  stump  not  touched  with  antiscptic 
or  cautcry,  and  droppcd  back  bencalh  the  ribs.  The  chest  wwund  ìs 
closed  in  the  usuai  nianner,  leavingadead  space  formerly  occupied  by 
the  diseased  apex.  Within  a  few  week*  the  lung  and  pleura  expand  so 
that  breath  sounds  «re  hcardagain  above  the  clavicle. 

It  appears  to  the  wrìtcrs  that  liie  chemical  disinlection  of  the 
stump  in  tlii^i  operation  couhl  do  no  harm  and  migbt  add  an  etcment  of 
safety.  TufTicr  (Rev.  de  therapcut.,  p.  649,  1913)  believes  that  tbe  re- 
section of  diseased  tuberculous  aptces  wiU  be  the  operation  of  the  future. 
He  believcK  that  even  if  miny  small  foci  retnain  behìnd,  thcre  is  every 
likelihood  of  their  being  encapsulated  after  renioval  of  the  prìncipal 
focus  al  the  iipcx. 

Division  of  the  first  costai  cartilage  in  early  apical  tuberculosis 
was  proposcd  by  W.  A.  Frcund  in  1858.  Ile  beiieved  that  by  this 
means  the  aeration  of  the  Uinj»  apex  would  bc  improved.  Of  latcr 
years  this  operation  performed  non*  with  the  aid  of  locai  anKsthesia  has 
again  come  into  favor. 

The  incision  is  macie  parallet  to  the  upper  margin  of  the  clarìclc 
and  then  downward  along  that  side  of  the  sternum.  The  clavicular 
portion  of  th<>  pectondis  major  is  separated  from  the  stcrnal  portion, 

t  CuTcl  in  a  i>cr(KinaÌ  rommunUaiion  f>um  tliat  in  ìài  opcniioiu  on  aninul*  he  cru*he» 
the  bronchui,  lijfiitd  arni  carholixoi  ihc  ftuin|>. 

*  Inumaiìoiui]  CatiKrc»  of  SurKcr>'.  London,  igij. 
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andttic  cartilagc  isdivided  witli  a  rongeur,  after  dt\i»ìon  and  rclractìoi 
of  the  perichondrium.  A  muscle  flap  15  IntcriJosccI  bctwcca  the  end^ 
to  prcvcQt  union. 

The  technique  oi  Preutui's  oprratioH  jor  empkysema  (the  indicatioT 
for  which  liave  been  already  touched  upon.  page  775,  is  as  foUows: 


i 


\ 


K>o.  518. — rRuad'*i>pcratÌun<  1:  :  -■.-ma.     Rncction  of  jcm.  frotnMCh  a(  indi 

5tli  co«ial  cullUga.      Pbp*  d  muicic  turncU  in  to  pKveDt  rtgcaeratlon  and  sabMqu 
reunioD.     {AJler  Sattefbrncà  and  SekmmMkrr.) 


Under  locai  aiuesthesia,  the  sccond  to  the  fifth  costai  cartìlage 
are  resected  for  a  distaocc  of  3  cm.    The  unilatcral  opcration  b  oft 
sufficient.    Great  care  must  be  exercised  in  avoiding  in}ur>'  to  the  frìabl 
pleura.     To  prevcnt  rcgcncration  and  sub&cqucnt  union,  the  flaps  of 
muscle  are  ìnterpo^ed  between  the  cut  ends  of  the  cartilagcs  or  the 
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successful  cascs  in  whìch  ihe  extirpation  had  bcen  precedpd  by  an 
opcration  to  sccurc  adhcsion  of  the  hcalthy  part  of  the  lung  to  the  chest 
Wall.  At  ihe  subsequent  stages.  in  spile  of  the  fact  that  open  mask 
ana-sthcsia  was  cmploycd,  ihcrc  was  no  respiratory  or  cardiac  embar- 
rassment.  The  results  in  the  cured  patients  show  cxternal  thoracic 
dcformity  followinp  the  multiple  rib  resections.  The  principle  of 
securing  adhesions  between  healthy  lung  and  costai  pleura  bcforc  under- 
takmg  lobe  rescction  is  a  sound  ont  though  il  ìs  not  always  applirable. 


Flos.  s^oAKDsit. — Cose  of  Duve  J.,ig)-c«nol*j,  one  yeac  ithtt  n^eclioa  of  aìAStlohe 
for  btonchiectiuis.     BroncbùI  fistula  dcsed  «poauncoiuly  a  levr  moaths  after  oper«tt 
Noie  ^yruiKtry  uid  alio  fuoction  gf  arai*  uid  iboulden. 


.tiOQ^J 


Bronchitciasit  treated  by  any  other  methud  than  extirpation  of  the 
diseased  pari  vili  show,  perbaps,  some  improvcmcQt  bui  tbcre  wìll  be 
no  cure.  With  cxtirpatian  of  the  bronchtectatic  tissue  a  complete 
cure  may  result.  The  operation  k  formidable  but  in  the  absence  of  too 
difitisc  an  iavolvcmcnt  wc  havc  found  it  worth  whilc.  It  promiscs 
far  more  than  the  other  methods  o(  operative  iherapy  or  theìr  coni- 
binatìonii,  namely,  (i)  artificiel  pneumothorax,  (2)  external  thoraco 
plasty.  (5)  iìgation  of  a  branch  of  the  pulnionary  artcry. 

One'  of  thu  wrttcrs  (LiUenthal)  has  performed  extùpatlon  in  fi« 
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cases.  Four  patients  are  well,  and  one  died.*  The  fatality  resulted 
from  a  mediastinal  flutter  following  the  extirpation  of  the  entire  right 
lower  lobe.  There  were  two  cases  in  which  extirpation  of  the  right 
lower  lobe  was  foUowed  by  complete  recovery.  One  of  the  patients  had 
diffuse  bronchiectasis  (Fig.  519),  and  an  other  had  indurative  pneumonia 
with  miliary  abscesses.  Another  patient  recovered  after  resection  of  the 
middle  lobe  for  bronchiectasis  (Fig.  520  and  521),  and  the  case  of  the 
last  one,  a  voman  36  years  old,  is  not  yet  finished.f  In  ali  these 
operatìons  the  anaesthetic  was  adminìstered  by  the  intrapharyngeal 
method  and  the  pedicle  was  treated  by  preliminary  crushing  with 
elamps,  then  ligation  in  sections  with  chromicized  catgut.  The  cut 
stump  was  then  touched  with  pure  phenol.  The  mediastinum  was 
aupported  by  fastening  a  suture  through  the  pedicle  to  the  thoradc 
Wall.  The  pedicle,  itself,  however,  was  not  drawn  to  the  ribs  but  waa 
merely  steadied  by  the  ligature  until  adhesions  formed  between  lung 
and  parietal  pleura.  In  two  of  the  cases  there  were  temporary  bron- 
chìal  fistulx. 

"There  is  no  case  of  bronchiectasis  in  which  a  complete  cure  has 
resulted  from  a  pleural  injection  of  gases  or  fluid"  (Frazìer.,  Prog. 
Med.,  March,  1913,  p.  71). 

Robinson  of  Rochester,  Minn.,  advises  artificial  pneumothorax  as  a 
preliminary  step  to  excision  in  bronchiectasis. 

*  Othet  cases,  since  this  pa.per  was  written,  wìll  be  reported  later.    The  mortality 
appears  to  be  about  40%  but  the  "curud"  patients  are  well. 
fNow  well  for  i^i  years. 
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Abbe.    X-ray  ulcera,  7 
Abdnction  ftame,  661 
Aboormal  subdaviao  arteiy,  751 
Abacess,  Brodie's,  485 

cold,  lower  limb,  471 

band,  334 

bip,  tuberculosù,  515 

ischiorectal,  471 

li  ver     and     subpbrenic     transpleural 
drain,  744 

lower  limb,  471 

lung,  772,  77S 

lung,  exploratory  puncture,  774 

mediastinum,  745 

palma  r,  237 

thoracic  waU,  745 

tuberculouE  knee,  524 
AbsencG,  bones,  arm,  309 

tibia  and  fibula,  591 
Acapnia,  706 

Acetabulum,  fracture,  397 
Addosis,  gangrene,  561 
Acromion,  fractuces,  32 
Active  Riovcmeiits,  joints,  633 
Actinomycosis,  lung,  774 
Acute  arthritis,  sboulder,  316 

bursìtis,  shoulder,  317 

iheumatic  syaovitis,  499 

synovitb,  487 
Adductore,  thigh,  division  of,  66a 

rupture,  334 
Adenopathìes,  groin,  445 
Adhesìon  molecukr  pleura,  709 
Adiposis  dolorosa,  440 
After    treatment,    congenital    dislocation, 
bÌD,  655 
elbow,  129 
hip,  396 

opera tion,  semilunar  cartilage,  435 
spastic  paraplegia,  664 

Pott's  fracture,  378 

tendon  transplantation,  638 

thoracoplasty,  789 


Age  for  operation,  tendon  transplantation, 

639 
Albee.     Operation,  tuberculous  hip,  sai 
Albert's  dbease,  554 

Atcofaol  ìnjections,  spastic  paralysis,  igj 
Alexander.     Volkmann's  contracture,  22 
Allison.     Silk  tendons,  677 
Altscbul.     Sarcoma,  bone,  456 
AmputatioQs.     Carden's,  683 

cinema  tic,  310 

gangrene,  561 

Gritti's,  684 

in  sarcoma,  bone,  456,  458 

interilio-abdominal,  688 

interscapulo-thoiacic,  289,323 

Lisfranc's,  68 1 

lower  extremities,  681 

Marjolin's  ulcer,  462 

neuroma,  442 

SabanejeS's,  684 

stump,  682 

Symes,  68 1 

upper  extremitìes,  319 

Wyeth's,  687 
Anastomosis,  arterio-venous,  559 

nerve,  8 

cesopbagus  to  stomacb,  766 
Anatomìe  neck,  bumerus,  fracture,  38,  61 
Anatomy,  tendon  sheaths,  228 
Anchylosìs,  elbow,  329 

hip,  694 

knee,  700 

shoulder,  operation,  327 

wrist,  331 
Auerbach.    Hemia  lung,  740 
Anesthcsia,  chest  operation,  740 

eiploratory  thoiacotomy,  730 

intrapharyngeal,  711 

intratracheal,  712 

locai  arm,  26 

cbest  wounds,  727 
disarticulation  shoulder,  323 

operation,  lung  abscess,  776 

palsies,  12 
Anestbetometer,  712 
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Aneuiism,  arterio-venoiu,  558 

bone,  188,  458 

brachuil,  17 

groin,  444 

lower  extremity,  563 

poplite&l,  460 

upper  extremity,  341 
AneurÌBmorrhapby,  565 
Angel-wing  panlysis,  307 
Anger.    Silk  tendons,  676 
Angle  canying  arm,  40 
AnUe,  abduction  fracturc,  370 

artbritis  defonnans,  530 

arthrodesis,  668,  669,  675 

arthratomy,  707 

buraie,  553 

Charcot's  discase,  536 

deformities,  paralytic,  619 

disiocatioD,  409 

dìseases  of,  494 

flail,  678 

gonorrhceal  arthrìtia,  S'O 

plìcation  ligaments,  676 

sypbilis,  504 

tenosynovitb,  556 

tuberculosb,  535 

tumors  of,  466 
Aorta,  compression,  6S6 
Ape  band,  15 
Apooea,  707 
Apparatus,  artificial  poeumotboraic,  781 

diSerentUl  pressure,  709 

intratracheal,  anesthesU,  713 

Zaodler's,  399 
Arcb  foot,  straìiis,  etc,  609 
Ann,  amputattoQ,  311 

artbropathies,  loB 

bone  cysts,  181 

bursK,  19 

carrying  angle,  40 

deformities,  305 

diseases,  149 

fractures,  35 

gangrene,  149 

gODorrhceal  arthritia,  189 

injuncs  to  musdes,  10 

muKles,  dUeases,  315 

osteomyelitis,  160 

paralyses,  391 

rickets,  308 

traumata,  i 

tuberculous  arthritìs,  193 


Ann,  traumatic  neuiitis,  16 

tuberculous  osteitb,  173 

tumors,  355 

veasels,  injuries,  16 
Airest,  growth  uiq>er  extremity,  39» 
Araenic,  sarcomata,  bone,  459 
Arterìal  auture,  iS 

thiombosis  and  embolism,  560 
Arterìes,  arm,  ligature,  gangrcoe,  16 

injuiiea  to,  fracture,  biunenu,  6t 

lower  extremity,  ligation,  564 
Aiterìorrhapby,   arterìo-venooi  aneurlmi, 

SS8 
Arterio-thrombosis,  560 
Artetiotomy  embolism,  561 
Arterìo-venous  aneurìsm,  558 
arm,  344 
groin,  444 
Artetiosclerosb,  lower  exlremity,  559 
Arteritb,  lower  extremity,  557 
Artery,  brachial,  thrombosis,  17 

intercostal,  wouada,  713 

internai  mammary,  wounds,  73* 

pulmonary,  embolism,  753 
ligation,  780,  795 

subclavian,  aberrant,  751 
ligalure,  gani^ene,  16 
pretiminary  ligation,  331 
Arthralgia,  491 
Arthrectomy  anicle,  537,  701 

elbow,  338 

bip,  691 

knee.  JJS,  699 

sboulder,  334 

wrist,  319 
Artbritis,  acute,  lower  limb,  487 

anklc,  494 

arm,  168,  169,  )88 

deformans,  538 
arm,  301 

degenerative,  538 

dry,  691,  69S 

gonorrhoeal,  507 
arm,  189 

gouty,  543 

hip,  497 

knee,  491,  497 

neuropathic  arm,  308 

pneumococcal,  506 

rheumatoid,  345 

shouldcr,  316 

syphilitic,  501 
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ArthìritÌB,  syplulltic,  arm,  aoi 

^P.  SOI 

tuberculous,  arm,  193 

typhoid,  505 
Arthrodesis,  615,  667 

ankle,  675 

midtarsal  joint,  673 

shoulder,  301,  337 
Arthroplasty,  elbow,  503,  jag 

hip,  694 

knee,  700 

shouldei',  66,  337 

wrist,  331 
Arthrotomy,  a&kle,  701 

elbow,  3i8 

hip,  693 

knec,  494,  698 

sabre-cut,  shoulder,  336 

shoulder,  334 
Articular  capsule,  sarcoma,  466 

lìpomata,  460 

rheumatism,  acute,  499 
Artificial  ligamcnts,  677 
elbow,  303 

pDeumothorax,  780,  781 
Ashurst.     Elbow  injurìcs,  54 
Asphyida,  707 
Aspiration,  after  chest  operatìon,  744 

chesl  wounds,  735,  736 

hip  joint,  691 

knee,  697 

oxygeo  replacemeut,  718 

pleura,  736 

shoulder,  334 
Aatragalectomy,  claw  toot,  607 
Ataxia,  hereditary,  604 
Atrophy  upper  extremity,  393 
Auer  and  Gates.     Epinephrin,  731 
Automobile  fracture,  87 
Auto-transfusion,       exlravasated      blood, 

731 
Avulsion  arm,  3 

tendo Ds,  35 
Axhausen,  arthrìds  deformans,  339 
Azillary  follicuUtis,  151 


B 


Baer's  membrane,  shoulder,  317 
Bands,  metal,  aneurism,  565 
Bar  OD  sole,  melatarsalgìa;  618 
Bardenheuer.    Treatment,  fracture,  363 


Barker.     Arthrectomy  hip,  691 
Barlow's  disease,  bone  cysts,  453 
Beattie.    Infection  from  tonsils,  499 
Beck's  paste,  485 

Beitzke.     Arthrìtis  deformans,  519 
Bennett's  fracture,  93 
Bergermann.    Ganglia,  46S 
fiemheim.    Vascutar  suture,  18 
Beurmann.     Sporotrìchosis,  159 
Biceps,  dislocation,  tendan,  61 
Bier's  hyperemia,  333 

ankle,  337 

intravenous  ananthesia,  36 

osteoplastic  amputation,  683 
Bigelow.    Dislocation,  hip,  394,  395 
Bilateral  pneumothoraic,  707 
Billings.     Arthritis  deformans,  303,  aoj 
Bitth  palsy,  391,  395 
Bbmuth  paste,  4S5 
Blastomycosis,  arm,  156 
Blocking  phrenic  nerve,  739 
Blood,  auto-transfusion,  711 
Blood  in  joints,  544 
Bloodgood.     Bone  cysts,  187,  454 

Brachial  thrombosis,  17 

Myositis  ossi&cans,  33 

Sarcoma,  arm,  3  So 
Blood-vessels,  arm,  injuties,  16 
ligatioD,  gangrene,  16 

injuries,  fracture,  clavicle,  39 
fracture,  humerus,  61 

lower  extremity,  557 
Bodies,  floating  joints,  540 

rice,  tendon  sheaths,  556 
Body,  foreign,  in  lung,  778 
Boils,  lower  limb,  471 

upper  extremity,  149 
Bone,  abscess,  485 

aneurism,  388,  458 

arm,  absence  of,  309 

cysts,  453 
arm,  183 

distortion,  arm,  308 

felon,  133 

foot,  exostoùs,  469 

grafts,  454,  459 

leg,  tumors  of,  465 

lower  timb,  diseases  of,  479 

metastatic  tumors,  456 

metbods  oF  &llÌDg  cavitìes,  485 

occupational  changes,  345 

pulsating  tumors,  45S 
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Bon*^  sarcoma,  um,  185 

sutìciict,  4ì6 
Boot»,  error»  In,  609 
lor  lUl-fooc,  fii3 
Sottriucvpbalus  Iteuloidoi,  arni,  317 
BoUyoaiycosÌ5,  159 

Brace,  dub-foot,  6<>t 

hip  ditcase,  £  10 

knock -hn  ce,  5^4 

tubcrculouH  kocc,  514 
Br«chial  ncunltn'a.  iji 

plfxut,  fracture,  davicle,  39 
ìnjuTÌu,  IO 
BrAdfonl.    Hcraalhanx,  738 

Siile  l«mloiu,  677 
Braniaan.     Art«rio-vciious  kneurùm,  144 
BTOilie's  aIsccss,  486 
BioDclii,  forcign  body  in,  778 

suture  of,  7J4 

wouoda  uf,  738 
Bronchìiil  fìstula,  mtabtislisicDt  of,  774 
BroRchierUiis.  Koi 
Bronclius,  wound,  suture,  779 
Bniùei,  ami,  ■ 
Ballili'*  trÌAo^,  jgj,  479 
fiubv,  tropiol,  573 
Buchiuinn.    Vascular  uil urc,  i« 
Bull»,  chcsi  wounds,  717 

in  lune  ind  pleura.  717 

in  pcrìcardtutu,  717 

vouads,  urm,  17 
Bun^e.    Ampulaiian,  bii,  68],  684 
Bunion,  Si* 

BuikhArdt.    Clicat  wounili,  71Ò 
Bumt,  cheti,  740 

upper  eitrcmity,  s 
Itiirs»,  dÌMUC  lovrer  mtcmity.  sii 

kn«,  sjt 

low«r  Umb,  340 

popi!  tal  «pace.  460 

Upper  extremiiy,  iq,  ut 
Burul  cyiti^  lower  limb,  448 
BunilU,  uikle,  55^ 

atm,  19 

lower  extremity,  547 
Umb,  341 

■bottlder,  317 

■Ubocromial,  operatiou,  316 
Ballin.    Amptitation,  tarcoma,  boiw,  4J4 
Bultock»,  tuiuon  of,  439,  447 


CabineU,  dtSctcntÌMl  press,  710 
Calcanul  %\Ktr,  469 
CalSper,  watking,  633 
Callus.  Iiands.475 

(oìtcning  of.  S79 

tcn<!cr,  jjij 
Caminiii.    Wgunds.  musdcs,  ai 
Cancer,  arni.  17) 

MarjoIIa's  ulccr,  461 

Xray,  174 
Cftpaciiy.  vilal,  Ihorax,  703 
Carfmlic  injeciiun.  julou,  bgi,  O98 
Carbuu  dlosùle  and  lespiratton,  706 
CatcinoiTiu,  artn,  511 

cardio,  r«Mclioii,  770 

Itroin.  445 

hip,  448 

towcr  limi),  tit 

meUataUc,  bone,  45<ì 

a-3op[iapu,  766 

tltyrauii,  749  1 

loe.  460 

X-ray.  6 
CardeirsamputRtion.  A83 
Cardìoc  dj-ipntca,  urounds.  cbest,  794 
CiukìIc  mcinbranv,  ncutvmipby,  8 
Cariet  carnosa,  arra,  174 

»kca,  arra,  194  1 

Carpai  imita,  dislocalion,  139  I 

Carpo  mei  acarpai  dì^IcKstion,  141 
Carpili,  Inictures,  vo 
Carré  I.      Traniplanted     velli,    ancur 

Vatcular  *uture,  18 
Carr/inK  ansie  nrni,  40 
CutilsK»,  L-D»tal,  fracture,  jao 

knec,  dcrnniieincnts,  411 

looM  in  joint»,  53  S 

lumort.  arm,  i(ìti 
duamajar.     Bruchial  paralywt,  io 
Caviiics  rigid  lunx,  717 
Cdiua.    Dislocation  shoiildcr,  ili 
Center,  revplralor).  jaf- 
Cerebral  ptiUin,  deforniities.  6sj 

paralysb,  191 
Cerrical  ncrrc  roota,  iiijurì»,  10 
Champion  iiictc.     Trralmeitt,  fraCtuiV, 
Charcot't  iliscuc,  501 

joinl,  sji 
Charley  borse,  >■ 
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CtutuSeur's  fraclure,  87 
Chest,  trauma ta,  719 

Wall,  tumors,  746 

war  suif^ry,  723 
Chìldreo,  fracture,  clavicle,  ag 
Choice  annsthetics,  operations,  chest,  743 
Chondrodystrophia,  486 
Chondrosarcoma,  arm,  a88 

leg,  465 
Chronìc  bursitis,  sboulder,  317 

gonoirhceal  arthritis,  510 

osteomyelilb,  485 
Cinematic  amputalioD,  330 
Circulation,  collateral,  arm,  16,  343 

leg,  revereal,  SS9 
Cìrcumflex  nerve  injurìes,  11 
Citrated  blood,  731 
Clark.     Brachial  paralysis,  io 
Clavicle,  dislocations,  97 

Eractures  of,  37 
Clavus  [eet,  477 
Claw  foot,  &03 

band,  15 
Cloetta.    Thocacoplasty,  784 
Closute,  chest  wouads,  744 
Club  foot,  coDgenital,  593 
paralytic,  629 
shoe,  S98 

hand,  309 
Coccygodyoia,  579 
Coceyx,  fracture,  580 
Codman.    Arthrotomy,  316 

Injurìes,  supra-spinatus  tendon,  325 
Codman's  bursitis,  314 

shoulder,  ig 
Cole.    Infectìon  front  tonsils,  499 
Coley.    Myositis  ossificans,  333 
Coley's  toTins,  579 

sarcoma,  bone,  459 
Collapse  therapy,  tubercular  lung,  779 

with  oil,  781 
Collateral  circulation,  arm,  16,  343 
CoUes'  fracture,  78 
Complemeot  rixation  test,  gonorrhceal,  ar- 

thritis,  512 
Complicalìons,  dislocaliou,  elbow,  136 
hip,  397 
knee,  406 

fracture,  clavicle,  39 
humerus,  61,  64,  68 

injuries,  elbow,  50 

operalion,  semilunar  cartilage,  435 


Compound  dislocation,  shoulder,  133 

Eubastragatus,  dislocation,  410 
Compression,  nerves,  arm,  g 

root  lung,  734 
ConcussioQ,  thorax,  719 
Condyles,  humerus,  fracture,  44,  47,  48 
CoQgenital  absence,  radius,  309 

club  foot,  593 

defect,  tibia,  fibula,  593 

dislocatioD,  hip,  647 
Icnec,  589 
patella,  587 

elevation,  scapula,  305 

osleoma,  453 
ConneU.     Anesthelometer,  7ra 
Couteaud.     Chest  wouads,  737 
Continuous  suction  drain,  761 

chest,  737 
Contracted  foot,  603 
Contracture,  Dupuytren's,  313 

spasmodic,  upper  extremity,  295 

spastic  paralysis,  657 

Volkntann's,  11,  5.,  137 
Contusion,  thorai,  719 
ContusioDS,  arm,  i 

nerves,  9 
Cooper,    Sir   Astley.     Dislocation,   elbow, 
138 
Hip,  390 
Shoulder,  114 
Coracoid  process,  fracture,  33 
Corns,  feet,  477 

Coronoid  process,  fracture,  44,  49i  S7 
Correction,  club  foot,  602 
Costai  cartilage  division,  tubcrculoua  lung, 

799 

fracture,  lìo 
Cotton.     Dislocation,  patella,  400 

sboulder,  106 
subastragaloid  dislocation,  4'4 
Coup  de  fouet,  334 
Coxalgia,  514 
Creafcing  joints,  541 
Crile.     Disarticulation,  shoulder,  323 
Crulch  paralysis,  14 
Culture  muscle,  633 
Cuneiform  osteotomy,  club  foot,  601 
Cuneo.     Neuromala,  44^ 
Cutaneous  tuberculosis,  arm,  155 
CyaDOsis,  arteriosclerosis,  559 
Cyst,  echinococcas,  lung,  779 
Cysticercus,  arm,  atS 


^^^^^«^^^^^^^^^^^^^^^^ 

INDEX                                                               ^^H 

^H^           Cytta,  boM,  453 

Dfagtwns,  ditlocaUoD,  kace,  406           ^^^H 

^^^^_               «rm.  tSa 

shoulder,  t»S                              ^^^^| 

^^^H           banttì,  lower  limb,  448 

eryaipelaa,  arm,  153                           ^^^H 

^^^H            echioococcJc,  Arm,  118 

fraciurc,  aciomion  procen^  31          ^^^^| 

^^^H           epicMial.  Arni,  954 

cibow,        4s,  47                            ^^^H 

^^^^H            tcbaoMiu,  lower  lìmb,  439 

bUfflCTUS,  6B                                        ^^^^H 

^^B              th)nDUS,74Q 

Upper  humMus,  36, 3S                ^^^H 

^           Cttniy.    Sarconu,  bone,  459 

gOoorrlKBal  sTthritii,  jio                  ^^^^H 

^^^^ 

bemanhroMi,  544                         ^^^^H 

^^H 

infcctìou*  hip,  489                           ^^^^H 

^^^^■i^ 

injurìes  ahouldcr,  60                        ^^^^| 

^^^^H^Meìii'b  solution,  cliFSl  woundi,  7)6 

Injury  Mmilunar  cartiUge,  414        ^^^^| 

^^^^^     Dftoficrft,  ditTcrenlial  pmuure,  715 

luQg,  infectiooa,  77J                           ^^^H 

^^M                   sanicene  arm,  lO 

myosltii  cwifinm,  ata                   ^^^H 

^^B            Dansic  arm,  joj 

Mrcoma,           tSi                             ^^^^H 

^^1           Davics-Colley.    UaIIuii  ricidus,  tiis 

aiticulatìon,  capsule,  466             ^^^H 

^^1          Dtnn.    Oxygen  replacement,  7J7 

^^^H 

^^H            Dkvb.    ArthriUs  ddormaDf,  «03 

ipcclfic  bone,  dneaae,  ]Si               ^^^^| 

^H  .                Parattin  cancer,  37$ 

syriagarayelia,  539                          ^^^H 

^^B            Deaih  fiam  upli>-xÌA,  707 

lynovìcU,  lui«e,  493,  49S                   ^^^^H 

^H          Defea,  tibia  and  fìbula,  59] 

tabcUc           537                                 ^^^H 

^^U           DdcrnvitiM,  lirm,  30J 

tuberculou*  ankle,  535                       ^^^^^| 

^^^^             c«i<bral  pittMcs,  657 

aTLhrìlU,  Bim,  19S                          ^^^^H 

^^^^                     593 

^^^1 

^^^^H            tonrcr  limb,  577 

Diapbragsnaiìc  hcrnìa,  713                       ^^^^H 

^^^H            paralj-tìc.lowcrUinb,  £19 

vrouQds,          714                               ^^^^H 

^^^^V            upper  citrcmity.  iqi 

UiScrential  preuufc,  709,  733                ^^^H 

^H          Dtf«rnijty,  boa»,  arn,  30S 

dangcn,  715                                    ^^^H 

^^^^           fratture,  clavicle.  98 

Dì(ìu,  fuEion  of,  31 1                              ^^^H 

^^^^H            kl|>,  lubcrcuIoM^  517 

DIpIc^.  infsDts,  6j8                                ^^^^H 

^^^^B            Madcluog»,  309 

DÌMbitiiy.  after  Colica'  Iracture,  85        ^^^| 

^^^^H            niMiiaa  ptuolysis,  14 

front  unrpduced  dialocaled  bip,  398         ^^M 

^^^^H           paralj'tic  hip,  630 

Dlurticulaiiona,  loirer  «xtrcmity,  i8t             ^^| 

^^^^P            illver  (uri:,  79 

uppereitremity,  J19                              ^^M 

^^V                    lubcrculoaix,  knce,  533 

Diicussion,    treatment    tliorBcic    irouDda,          n 

^^M           Deecncrntiun,  tiuucs  from  disiuc,  613 

7^5                                                       ^J 

^^H           Delarmc's  opeinlion,  764 

DiictMc,  Albert'*,  334                                           ^^M 

^H          Ddti»d  paral}-5b,  tj,  61,  391 

anklc,  444                                       ^^^H 

^^È          Denk.    C£M>phAic«cioiny  771 

bones,  lower  limb,  479                     ^^^^| 

^^P           Dcfangcmmls,  catiilagc,  knoe,  4«i 

bur»c  arm,  aii                                      ^^^^^| 

^^1           Dcrmatim.  X-ray,  A,  174 

loivcr  limb,  547                               ^^^^H 

^^H            DmIosm:!.     TiFalmtrnt,  bum*,  j 

Chatcot's.  3JI                                    ^^^^1 

^^1          Diabctic  gang  tene,  s^i 

514                                      -^^^1 

^^m          Diagiio«i*.  acute  ofttomyttiiit,  481 

kaee,  491.407                                     ^^^H 

^^^^^              aneurism,  arm,  141 

lowcrextremily,  471                              ^^^^H 

^^^H          KTlhriUa  defonnaiu,  107 

lymphatio,  lower  cxtremtly,  570           ^^| 

^^^H           bone  cy»t«,  454 

tnU4c]es,  arm,  315                               ^^^^H 

^^^H          Colin'  (racturc,  87 

Oigood'i,  «S6                                      ^^^H 

^^^^H          (ongenitsl  diiiocatioa,  hip,  647 

Penbe»',  719                                   ^^^H 

^^^^^1            diflocation,  anklc  411 

Raynaud'c,  ijo                                  ^^^^^| 

^^^H               fibula,  400 

Schlatler's,  486                               ^^^H 

i 

teadooa,  Iowm  cxtremlty,  SJ^         ^^^^^H 
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Dùease,  upper  extremlty,  149 

vBscular,  lo  ver  eitremìty,  557 

V.  Recklinghauseti's,  443 
Dislocstion,  anUe,  409 

both  hipa,  397 

carpo  meUcarpua,  141 

carpus,  139 

da  vide,  97 

coccyx,  580 

congenita!,  hip,  647 

elbow,  50,  iis 

fibula,  408 

frac  ture,  elbow,  40 

babitual,  sboulder,  309 

hip,  389 
complications,  397 
old  unreduced,  398 

irredudble  elbow,  135 

knee,  405 
coageoitat,  5  89 

long  tendon,  bìceps,  67 

lower  estremity,  387 

metacarpophalangeal,  146 

old  hip,  operatìon,  697 

osmagnum,  140,  141 

patella,  587.  400 

phalaages,  114,  147 

pisiform,  141 

radìus,  4S,  so 

sacro-iliac,  387 

scaphoid,  140 

semilunai  bone,  141 
cartilage,  knee,  411 

shoulder,  63,  103 
compound,  iii 
gangreue,  17 
irreducible,  113 

Eubastragaloid,  414 

tarsal  bones,  419 

tarso-melatarsal,  430 

tendons,  337 

thumb,  142 

ulna,  45 

ulnar  nerve,  15 

unciform,  141 

wrist,  13Ó 
Distortion,  bone,  arm,  30S 
Diverticula,  a^sophagus,  765 
Division  of  tendons,  35 
Don.     Wounds,  chest,  733 
Borsai,  dislocation,  hip,  390 
Drain,  suelion  chest,  737 


Drain,  transpleural,  liver  and  subphrenìc 
abscess,  744 

valvular,  chest,  737 
Draìnage,  abscess  lung,  775 

after  chest  operationg,  743 

elbow,  33S 

empyema,  738 

hip,  490 

knee,  494. 698 

pennanent  subcutaneous,  chest,  761 

shoulder,  394 

wouads,  lung,  736 
Drebmann,  Votkmann's  paralyais,  53 
Dropped  wrìst,  631 
Drummer's  paralyais,  15 
Dninkard's  palsy,  6at 
Dry  gangrene,  arm,  149 
Duchenne.     Claw  haad,  ij 
Dumtdcher.     Dislocatioa,  elbow,  139 
Dunn's  operation,  spaamodic  flat'foot,  615 
Duplay.     Dislocation,  shoulder,  no 
Dupuytren's  contracture,  313 

fracEure,  411 
Dysphagia  lusorìa,  751 
Dyspnoa,  706 

lusoria,  7SI 


Echinococdc  cysts,  bone,  453 

lung,  779 
Ecchinococcus,  arm,  217 

lung,  774 
Ecchymoses,  jugular,  719 
Education,  cerebral  palsies,  infanta,  659 
Elbow,  arthroplasty,  319 

d  isar  tic  ul  alio  n,  311 

dblocaiioD,  50,  125 

fractures,  39 

injuries  about,  44 

joint,  opera  tions  on,  318 
paralysis,  303 

miners',  30 

sprain,  45 

tennis,  14 

topography,  40 

treatment,  injuries,  53 

tuberculosb,  194,  196,  315 
Electrìcal  bums,  6 
Eiephantiasis,  374 
Elevation  scapular,  congemtal,  305 
Ebberg.    Insufflation,  anesthetic,  711 
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Ely.     Arthritis,  type  II,  528 

Tuberculosis,  hip,  515 
Embolism,  lower  CTtremity,  560 

pulmonary  artery,  753 
Emetin,  cbest  wounds,  715 
Emphysema,  chest  wouads,  7»8 

Freund's  opera tion,  800 

lung,  774 

mediastinal,  738 

wounds,  lung,  779 
Empyema,  exploratory  operation,  761 

knee,  698 

pleura,  736 

thoracotomy,  738 

treatment,  728 
Enchondroma,  arm,  266 

chest  wall,  746 
Endo-aneurismorrhaphy,  348,  565 
Epinephrin,  intratracheai  sUraulation,  731 
Epìphysìs,  head,  femur,  separation,  377 

humerus,  separation,  36,  59,  63 

lower  humerus,  separation,  44,  46 
Epithelial  cysts,  arm,  354 
Epìlhelìonia,  lower  iimb,  461 
Erb's  paralysis,  io,  353 
Ergotin,  chest  wounds,  725 
Erysipeias,  arm,  151 

lower  limb,  471 
Erysipeloid  arra,  153 
Estlander's  operation,  764 
Etiology,  tuberculous  knee,  533 
Everted  foot,  608 
Ewing.     Acapnia,  706 

Tumore,  thymus,  748 
Eiamination  in  infantile  paralysis,  637 
Excision,  aneurism,  564 

ankle,  701 

chronic  ulccrs,  474 

etbow,  338 

hip,  693 

knee,  699 

locai,  sarcoma,  bone,  457 

lune,  798 

muscle,  thigh,  sarcoma,  451 

neuromata,  442 

segment  adductors,  Ihigh,  663 

^emiliinar  cartilage,  knee,  432 

shoulder,  32^ 
fraeture,  65 

toc  nail,  479 

varicose  veins,  569 

wrist,  316,  339 


Exerdses  after  myotomy,  397 

for  flat-foot,  613 
Exostoses,  arm,  368 

cartilaginous,  arm,  ió6 
femur,  4SJ 
foot,  469 

traumatic,  thigh,  45° 
Exploration,  chest  wounds,  736 
Exploratory  operation,  empyema,  761 
puncture,  lung  abscess,  774 
thoracotomy,  730 
Extensor  longus  poliicis,  rupture  of,  35 
proprius  hallucis,  traasplantation,  640 
popliteal  nerves,  injuries,  541 
Extemat  semilunar  cartilage,  injury,  437 
Extracapsular  fraeture,  femur,  376 
Extravasated  blood,  autotran sfusion,  731 
Extreioity,  lower,  amputation,  681 
diseases,  471 
dislocation,  387 
diseases,  lymphatic,  570 
fractures,  34S 
operation,  joints,  691 
traumata,  333 
tumors,  439 
upper,  fractures,  27 
operations,  319 
traumata,  1 
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Failures,  treatment,  congenital  dislocatìon, 

hip,  t>53 
Fascia]  sarcoma,  arm,  276 
Fat,  disfiguring,  439 

extrapleural  implanlation,  7&0,  791 

implantation,  elbow,  329 
shoulder,  327 
Fatty  tumors,  arm,  262 
Felon,  337 
Femoral  hernia,  443 
Femur,  acute  osteomyelitis,  4S3 

fratture,  upper  end,  376 

osteotomy,  585 

shaft,  fraeture,  380 

tumors,  of,  452 
Fibroma,  knee,  460 

lower  limb,  439 
Fibrous  osteitia,  arm,  183 
Fìbula,  dislocation,  408 

tumors  of.  465 
Filaria  Bancrofli,  574 
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Tingerà,  ampulations,  319 

dislocation,  144,  147 

fracture,  93 

fusion  of,  313 

grafting  of,  5 

infections,  237 

scapping,  34 

supcrnumerary,  311 

trigger,  ì2^,  313 

tub«rculo3b,  176,  316 

wounds  of,  3 
Fimiey.     Finger  grafting,  5 

Myositis  ossìficans,  11,  213 
Fistula,  bronchial,  arlificial,  774 
FtstulEE,  lung,  774 
Fìxation  tendons,  678 
Flail  anlde,  678 

joint,  shoulder,  301,  315,  337 
Flal-foot.  608 

spasmodic,  615 
Flexed  knee,  630 
Fleior  longus  ballucis,  transplaatation,  644, 

676 
Floating  bodìes  in  joint s,  440 

patella,  492 
Flotow.     Charcot's  dislocation,  S33 
FollicuUtis,  151 
Foot,  amputation,  681 

claw,  603 

club,  congenital,  593 

deformities,  paralyiic,  629 

dislocation,  414,  419 

exostosis,  469 

fiat,  608 

tabelle,  S37 

tumors  of,  466 
Forceps,  Lynn  Thomas',  686 
Forcible  rcctification,  club-toot,  S0 
Forearm,  abscnce,  bones,  309 

amputation,  320 

fractures,  40 
Foreign  body,  abscess,  lung,  773 

in  lung  or  bronchi,  778 
Forlaatni.     Artificial   pneumothorax,    780, 

781 
Formalin  gelatin,  bone  caiHty,  485 

glyeerin,  691,  6g8 
injcction,  337 
Forster "s  opcration,  spaslicity,  667 
Fowler's  oiieration,  empyema,  764 
Fracturcs  aboul  knee,  585 

acetabulum,  397 


Fiactum,  Bennctt's,  93 
carpus,  90 

chauffeur's,  87 

clavicle,  27,  joo 

coccyi,  580 

CoUes*,  78 

coracoid,  33 

costai  cartilage,  710 

dislocation,  elbow,  40 

elbow,  39 
treatment,  54 

femuT,  376 

forearm,  40 

general  considerations,  345 

glenoid,  34 

humerua,  35,  58 
old,  64 

lower  extremiCy,  345 

malunioD,  579 

mecbanics  of,  354 

metacarpal,  92 

□ecessity,  complete  reductìon,  349 

Deck,  femur,  376 

OS  magni!  m,  gì 

patella,  384 

phalanges,  93 

Pott's,  370 
after  treatment,  578 

radi  US,  41 

ribs,  720 

scaphoid,  go 

scapula,  3] 

semilunar  bone,  91 
cartilage,  knee,  422 

shaft,  femur,  3S0 

shoulder,  treatment,  tt 

softening  of  callus,  579 

spontaneous,  bone  cysts,  454 

sternum,  730 

ulna,  40,  41,  50 

upper  extremity,  27 
Frame,  abduction,  662 
Fraser.    Tuberculous  hip,  515 
Fraiier.    Bronchieetasia,  803 
Freund.     Emphysema,  775 
Freund's  operation,  emphyMma,  800 

tuberculosis,  lung,  799 
Frìedreich's  atam,  604 
Friedrich 's  punch,  736 
Friedrich.    Thoracoplasty,  750,  785 
Functioo,  after  nerve  suture,  8 

bones,  lower  limb,  374 


i.-.^:::.     Z:i'yiry,  semilunar  caxtilage,  437 

■^•.S  !  i.'npuralion,  684 

ji""i^.  n.i:nuiinis  of,  443 

i-~'iTf  J.  irrwt  of,  upper  extremity,  192 

J^-z:nx  Jr=i.  154 

■siiicie*.  arm,  116 
Ji.:=:3;i=i.  ine*,  504 
j-^::i:rjii}Cì  periostitis,  arm,  180 
iiizs^ot  wjunds,  arm,  3 


H 


.Li^r.-^  dblocation,  patella,  400,  404 

i.-c-j.'.dei,  lai,  309 
!^jcifr.    Abscess,  mediasti num,  745 
jiai/ii:.     Charcot's  hip,  534 
"ii.i-^  dexus,  611 

.-■ìidus,  6(1,  615 

^A'.g.\is,  554,  555.  616 
'.■i^      U'ounds,  chest,  733 
'-Li'r:c,id's  bands,  aneurism,  565 
' ■.iT.il'urgtr.     Sporotrichosis,  isS 
'-■.ir:~iiT  toc,  617 
■■lir^sirings,  Irnnsplantation,  644 
'-U:^.:.    iimputation     arni     disarticulalion, 

.1]*:.  15 

l'Ijw,  15 

clul>.  30Q 

iiilVctions,  J34 

p.»UÌL-s,  303 

tubiTculous,  31O 

woumis  of,  3 
HjHiiU'v.     Lym[)hungi()plasty,  575 
UjunerailUei.     Sarcoma,  ankte,  \(ib 
UtAd,  ecchymosis  from  compri-ssion,  Ihorax, 

tle^rt.  wounds,  7?» 
licei,  bursilis,  S5i 
dcoppcd,  l»73 
Hcinricl).     Traumatic  sarcoma,  451 
Heller.     Vagus  blocking,  765 
Hemangioroa,  arm,  isti 
Hemarthros.  544 
llemorrlia^c,  inlrai  raniul,  inlant,  658 

wound>,  lung,  722 
Hemostasìs,  ampuiaiion,  shouldet,  311 
temporary  liip  ampuiation,  tiA$ 
wounds,  luni{.  734 
llemophitii:  joint,  544 
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Hemoptysis,  735 

Hcmothoiax,  713,  737 

Henderson,  Yandall.     Acapnìa,  706 

Henschen.    Blocking  phrenic  nerve,  739 

Henùa,  intercosUl,  dùphragm,  715 

lung,  739 

musctes,  it 
Ihigh,  449 
Hey.    iDtemat  derangement,  kne«,  411 
High  Bcapula,  305 

Hildebrand.    Ischemie  myositis,  315 
Hip,  arthrodesis,  671 

bursie,  548 

Charcot's,  533 

coogenital,  dislocatioo,  647 

disarticulalioD,  685 

diaease,  514 

dìslocatioa,  389 

goaoirhceal  arthritis,  509 

joint,  infectious,  487,  497 
opetatìons  on,  691 
tumors  of ,  448 

measuremenU,  391 

old  dislocattoQ,  operalioa,  697 

paralytic  deformily,  630 

gyphilis,  arthritis,  501 

tuberculous,  514 
Hirsch.     Amputation,  68z,  6S3,  684 
Hochenegg.     Dislocation,  sboulder,  119 
Hoefftcke's  splints,  351,  365 
Hofmeister.     Distocation,  shoulder,  119 
Holcombe.    Aneurìsm,  arm,  241 
Hollow  foot,  603 
Hood,  Wharton,     Muscle  nipture,  335 

Treatment,  sprains,  339 
Horsley.     Nerve  Buture,  9 
Horsley's  wai,  bone  cysts,  455 
Houseouùd's  knee,  ss^ 
Howard.    Wounds,  chest,  724 
Humerus,  deformities  of,  308 _ 

dislocation,  103 

excision  upper  end,  325 

fractures  of,  35,  58 
treatment,  61 

shaft,  fracture,  66 

tuberculosb,  315 
Hunter's  operation,  aneurìsm,  564 
HutchinsoD.     Congeni  lai    syphilia,     knee, 

504- 
Hyde  and  Montgomery.    Treatment,  cal- 

losities,  476 
Hydroadenitis,  151 


Hydrops  uticuli,  498 

tiaumatic,  6gi,  698 

knee,  sypbiiis,  503 
Hygroma,  lubdeltoid,  iia 
Hyperemia,  arthritis,  arm,  317 

Bicr'B,  333 
ankle,  537 

boils,  150 

h&nd,  33S 
Hypemephrìtis,  metaststìc  bone,  456 
Hyperpnixa,  706 


Immobìlization,  hip,  530 
Implantation,  fat,  ihoulder,  327 

vein,  aneurìsm,  565 
Indsion,  exploratory,  thoracotomy,  730 
hip,  Langenbeck's,  692,  694 
Torek's,  733 
Tndicatìons,  amputation,  gangrene,  561 
method,  operalion,  sarcoma,  bone,  457 

et  seq. 
operation,  paralyùs,  arm,  305 

tuberculosis,  lung,  780 
treatment,  flat-foot,  614 
old  dislocation,  hip,  399 
tuberculosis,  hip,  519 
Ursus,  527 
Infantile     cerebral     [«alsies,     deformitiei, 

657 

palsy,  deformities,  619 
Infections,  ankle,  494 

arthritis  deformans,  529 

bone,  479 

focal,  arthritis  deformans,  207 

hìp-joÌDt,  497 

knee,  491,  497 

lower  limb,  471 

lung,  772 

lymphatics,  lower  limb,  571 

mediastinum,  745 

pleura,  756 

rheumatism,  499 

lendons,  lower  extremities,  556 

thoraàc  wall,  745 
wounds,  735 

veins,  567 
Infective  arthritis,  lower  limb,  487  . 

dìseases,  arm,  150 

tenosynovitis,  237  [ 
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Knee,  Charcot's  dise&se,  S34 

cODgenit&l  distocation,  589 

diaarticulation,  683 

diaeases,  49^.  «7 

dislocatioD,  405 

gOQorrhoeal  ftithrilis,  510 

hoiuemaid's,  551 

ìoteinal  deranRement,  431 

-joìnt,  operations  on,  697 
tumore,  460 

knock,  580 

paralytic  deformity,  630 

splint,  Thomas',  586 

syphìlta,  so  3 

tuberculosis,  513 
Knock  knee,  580 

and  dislocation,  patella,  aoo,  587 
Kocher.    Disaiticulatioa,  thumb,  319 

Dislocation,  hip,  394 
>houlder,  116,  134 

Eicisian,  ankle,  537 
Kttnig.    Arthiectomy,  ankìe,  701 
hip,  863 

Dislocation,  shoulder,  iiS 

Emph^ema,  wounds,  lung,  739 

Fracture,  rib»,  7*0 
SOnig,  Fritz.     Milton's  operation,  751 

Tuberculoua  arthrìtb,  arm,  iq3 
knee,  s*a 
KSrte-    Bone  cysts,  454 
Krogiiis.    OperatioQ,  recurrent  dislocation, 

patella,  404 
Kionlein.    Dislocation,  knee,  405 
Kattnei.    Sarcoma,  ankle,  466 


Laceration,  lung,  719 

Lambert  A.    <£sophagus,  dìverticulum,  766 

Lambotte.     Fracture,  scaphoid,  91 

Treatment,  fracture,  361 
Ijtmbotte's  &iateur,  63 
Lamineclomy,     spastic     paralysb,     upper 

eitremity,  395 
La  Mothe.     Dislocation,  shoulder,  113 
Landois.     Chesc  wounds,  736 
liane.     Arthritis  deformans,  539 
Lane,  L.  C.     Traumatic  sarcoma,  451 
Lone's  law,  growth,  bone,  346 
Lange.     Perthes'  dìsease,  719 

Sìlk  tendons,  676 
lADgenbeck.    Arthrotomy  hip,  693 

53 


Lannelongue.    Arthritis  arm,  168 
Laparotomy,  transpleural,  738 
Law.     Growth  of  bone,  346 

Wolff's,  S84 
Lawiow.    Wounds,  thorax,  733 
Lead  poisoning,  wiist  drop,  631 
Lecene.     Sarcoma,  thigh,  451 
Le  Conte.    Inteiscapulo-thoracic  amputa- 

tion,  333 
Leg,  amputa  tion,  683 

bones,  tumors  of,  465 

bow,  $Sg 

milk,  568  * 

ulcets,  473 
Lengthening  muscles  aad  lendons,  398 

tendo  Achillis,  663 
Lenormant.    Tuffier's  operation,  lung,  794 
Le  Play.     Shock  optration,  chest,  743 
Lexer.     Bone  cysts,  155,  454 

Osleorayelitis,  481 
arm,  168 

Transplant,  vein,  565 
Ligaments,  ankie  plication,  676 

artificial,  677 
Lìgation,  aneuriam,  lower  extremity,  564 

common  femoral,  564 

external  ÌIÌac,  564 

preliminary  subclavian  artery,  331 

pulmonary  artery,  780,  795 

subclavian,  gangrene,  16 
Lilienthal.     Bronchiectasis,  803 

Exploratoiy  operation,  empyema,  761 

Injeclion,  phrenic  nerve,  739 
Lilienthal's  rib  spreader,  733 
Limp,  arteriosclerosis,  559 
Line,  Nelaton's,  393,  479 
Lipectomy,  thighs,  439 
Lipoma,  arm,  163 

chest  n-all,  746 
Lipomata,  joinls,  543 

knee,  460 

lower  Umb,  439 
Lisfranc's  amputation,  681 
Locai  anxsthesia,  arm,  36 

chest  operation,  740 

disarticulation,  shoulder,  333 
Locking  joints,  541 

of  knee,  434 
Loos.     Rupture,  muscles,  33 
Loose  bodies  in  joints,  540 
Lorenz.     Coagenital  dislocation,  hip,  648, 
649 
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McMocr,     FncluK.  tMlal  carttlac*,  7»^H 

^^^^m         Madelung'silcfar  rally,  joi) 

IkfetBCftrpo-cArpal  di»artkuUlioft,  319          ^H 

^^^^M        ìiMgaetium,  wire  tuluT««,  lung.  734 

Met  acarpo-  phala  nx,  dbankida  Uon ,  j  19     ^H 

^^^^H         M&gpua.     Spantic  ymnAyàt,  66t 

Metacajpals,  lnu:lure,  o>                                  ^^B 

^^^^1         Mftst'ula.    Wounds,  diaphraitniotic.  714 

pbalanx,  dUiKaiìoB,  146              ^^M 

^^^^H          Mftliltr'»  «ytnptomi,  pulmonary  etntiolism, 

tulKrculoui.  J16                                     ^^H 

^^H                        7S1 

Me<a*tBiic  lutnon,  bone,  456                      ^^H 

^^^^1        Mtboiultt.    Trcaimcnt.    cbest    wound*, 

MetaiaruJ  amiMtaiiaa,  6St                         ^^B 

^^^ft                      Ti 

XleUlanalgia,  604,  611,  618                    ^^^^H 
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Myer,  Willy.     Cardiospasm,  765 

Closure,  bronchus,  799 

DiSerential  pressure,  717 
cabinet,  710 

Jiaau  gastrostomy,  770 

Ligature,  puimooary  artery,  797 
Mice.  joÌQt,  540 

Middledorpf.     Dislocatioo,  shoulder,  106 
Milk  leg,  568 
MiltoD's  operation,  751 
Miner's  elbow,  ao 

Mint£.    Bullets  in  pericardium,  797 
Molecular  adhesioos,  pleurs,  709 
Moles,  arm,  355 

pigmenl,  441 
MoUuacum  fibrosum,  364 
Momburg.     Compression  aorta,  686 
Moore's  bandage,  fracture,  clavicle,  31 
Morbus  CME,  514 

senìlìs,  518 
Morell-Lavell.    Hernia,  luDg,  740 
Morrìs.     DialocatìoQ,  hip,  389,  394 
Morison,  R,     Arthrectomy,  hip,  694 

Deraasemeots,  knee,  431 

Excision,  e!bow,  339 
Morphin,  thoracic  wounda,  735 
Mortali ty,  interscapulo-thoracic,  amputa- 

tion,  3S9 
Morton's  metatatsalgia,  6og,  61 1,  618 
Mosetig's  bone  wax,  485 

plug,  699 
Moskowic2.     Gangrene,  561 
Mosso.     Acapnia,  706 
Moynihan.     Chest  wounds,  736 
MUller.     Recurreace  sarcoina,  bone,  458 

Tumor  chest  walt,  74Ó 
Murpby,  J.  B.     Arthroplaaty,  hip,  694 
knee,  700 

Gonorrhceal  artbrìtis,  509 

InjectioD,  knee,  337 

Mediastinum,  746 

Neurorrhaphy,  8 

Treatment,  gonorrhsal  arthrìtis,  513 
Murph/s  injections,  jointB,  691,  698 
Muscle,  arm,  diseaMS,  315 
injurìes,  10 

culture,  633 

examiaation  of,  in  paralysìs,  637 

hemia  of,  11 

lengtheniag,  398 

lower  limb,  injuries,  335 

overstretched,  619 


Muscle,  rupture,  ii 
stretchiag  of,  611 
thigh,  tumors,  449 
training,  after  traosplantation,  639 
transference,  398 

shoulder,  301 
upper  extiemity,  spasticity,  395 
Muscular  spasm,  tuberculosb,  hip,  517 
MusculO'Spiral  nerve,  fracture,  elbow,  48 
humerus,  61,  68 
palsy,  6ai 
paralysis,  13 
M^'cotic  aneurisin,  arm,  347 
Myositb,  arm,  315 
,       ischemie,  22,  ;i,  334 
ossificang,  aio,  319 
traumalic,  33 
Ihigh,  450 
Myotenotoniy  spasticity,  395,  397 
Myolomy,  adductors,  thigh,  6Ò2 

spasticity,  upper  exiremity,  395,  397 
Myzoma  thigh,  449 
Myxosarcoma,  thigh,  449 
thymus,  749 


N 


Navi,  pigmented,  arm,  360 
Nail,  exlension,  fractures,  363 

toe,  ingrowing,  478 
Necrosis  bone,  acute  osteomyelitis,  481 
Negative  pressure  cabinet,  709 
Netaton's  line,  393,  479 
Neoplasms,  lower  exiremity,  439 

of  groin,  443 

Ste  alw  TumoTs. 
Nerve,  anatomosis,  spasiic  paralysis,  394 

block,  amputation,  313 

bundles  in  nerve  trunks,  679 

circumflex,  injurìes,  13 

ftrafting,  303,  678 

injuries  to,  fratture,  clavicle,  39 

leùons,  Colles',  fracture,  86 

lowec  limb,  injurea,  341 

median,  injurìes,  14 

musculo-spiral  fracture,  elbow,  48 
bumenu,  61,  68 
injurìes,  13 

phtenìc  blocking,  739 

suture,  7 

transference,  303 

traasplantation,  8 


^B         8jo 

omx                   ^^^^^^^^^H 

^^M            Ncrre,  tumar»  ol,  441 

OpcratioD,  daw-foot,  O06              ^^^^^^| 

^^^^H                arm,  96  j 

club  band.  300                         ^^^^^^| 

^^^^             uloar,  iajaiia,  15 

coccj-Kodj-Dia,  jSo                              ^^^H 

^^^^             upper  txintmty,  ttnnmMM,  7 

coneeniul,  dub-fooi.  jos                ^^^H 

^^M              Neubcr      Sniunlroloruy,  484 

iJLsIucalioD,  lup,  64S                         ^^^^^1 

^^M           Ncuscbiu«r.    Traiupleuràl  opcraUon, 

dia-            diplegia  inlanu,  665                        ^^^^| 

^^U                           phn^aMÌc  henila,  735 

disIoeatiiMt,  elbo»,  135                      ^^^^H 

^H           KcuralgU,  tmcUa],  151 

iCTKloa,  338                                     ^^^^1 

^^M           NnirJtli,  brachici,  plexiu,  1 1 

echinococcusey«(,  luBg,  779            ^^^H 

^^H                    trauma  tic,  arm,  16 

elephantiana,  374                                ^^^^H 

^^1           Neuroma,  ■mpulation,  441 

CDiboIbni,  pulnionary  artery,  751     ^^^^| 

^^1                    pkrifArm  nrm,  365 

«x^oratory  «mpyiMna.  763                      ^^M 

^^1                    itump,  6$  3 

fisalion.  teodoù,  678                      ^^^H 

^^1           Netuonuta,  lotnr  limb,  44] 

for  old  empyemi.  764                      ^^^^H 

^^M            tJtmopÌMAly,  9 

(nauTt,  Icg.                                       ^^^^H 

^H           Netu«p«thic  antuili»,  ano,  30S 

FrcUDd's  cmpb)-»niia,  t;5,  Soo         ^^^^| 

^H           Neofomph/,  7 

hallux  valguH,  617                                   ^^^^H 

^H           Nkbob.    Arlhrìiis  def^rraam,  103 

banunec-mt,  617                              ^^^^| 

^^M                  Degeaerativ«  anhrìUt,  ;iS 

Ìiii«clioai,  band,  134                        ^^^^| 

^^1                    Tub«rcuk>als,  knee,  j^i 

mjur)',  scmitunar  carlilages,  431         ^^^^| 

^H           Mon-unioa,  Iracture,  clivicic,  30 

Jointi,  li>wcr  cxlKmiiy,  691                      ^^| 

^^B            Hunes'fccl,  6ir 

Jonea.    Malum  coue  •cnLtit,  696             ^^| 

^^^^      NyMnn.    Empycnui  757 

kiwe-joiot,  697                                     ^^^H 

^^^^ 

knock-fcntc.  585                                  ^^^^| 

^^^ 

locai,  Mrconu  bon«,  457                       ^^^^H 

loosc  bodies,  jcuaU.  S43                     ^^^H 

^^1            OblitcrKtìvc  anturi  sino  rrluLphy,  948 

Loreni,  £49                                         ^^^^^^ 

^^M          Obaletricftl  p«n>I>'&is,  igi,  395 

\\iag,  abscess,  773                               ^^^H 

^^^H     Obnntar,  diilocatìon,  hip.  390 

Mataa.    Ancumn,  363                   ^^^^| 

^^^^P     Oocupatiooal  cbangn,  bonn,  345 

^^^^^P 

^^^^      (Edeou  lungK,  ;;i 

medlatiinum.  745                            ^^^^H 

^^1           SUtdwf.    PbrcDÌcotomy,  795 

Miltoa's.  7Jt                                       ^^^H 

^H           (EwphMUl,  carcinoma,  766 

teaophagu»,  divcriicula,  765              ^^^H 

^^1                   diverticula,  765 

old  difilocatioD,  hip,  647                   ^^^H 

^^^            (Eaopbago-gasuostomy,  766 

an  lungK,  775                                            ^^^H 

^^M                 rcMCtioQ,  767 

on  plruni,  75$                                  ^^^^H 

^^M                   uantplcttral  apcratfon,  765 

on  thould«r  j>oint,  334                            ^^^^| 

^H           Oil,  injcctioD  ÌD  pleura,  jSt 

OD  Upper  cxifcmity,  319                   ^^^H 

^^1          Old  duloeaiioa.  hip,  ^^ 

pat^yù»,  arai,  jej                           ^^^^| 

^^M           Olccranon  banitis,  39,  114 

pualyilc  dcI«mtUc«,  635               ^^^H 

^^M                 fracture,  44, 48,  56 

uUpea  cftkaneo  cavu,  673           ^^^H 

^^M           OUIer.    Arihreciomy,  ihotilder,  314 

recurrent,  dùlocaiioa,  patella,  404      ^^^H 

^H                   Cicinni),  ¥rTÌ»t,  3t<^.  33° 

rupturc,  tunf ,  730                             ^^^H 

^^P            Orni.     Traitfplantatinn,  vrin.  $6$ 

■tÀutmgaloìd,  dùlocatian,  417         ^^^^H 

^H           Opcnitioa,  ■Olle  oitcom)'cUtU,  481 

•pastiG  paraplegia,  661                        ^^^^H 

^^V                 anetimm,  364 

tpaatidty,  upper  eztremltx,  fi>}         ^^^^H 

^^^w                       *4T 

(ubacioinata,  bunìtù,  316                  ^^^^H 

^^^^B           aDtcrior  mediasti num,  ;4Q 

to  donaUy  fin  foot,  633  .                 ^^^^| 

^^^^H             bone  cytts,  454. 

trantplcural  dUphraginatic  henùa,  7Ìi^^^^| 

^^^B           bow-lcff.  S90 

on  tEa«plugUi,  765                                  ^^È 

^^^^H          bnchial  panilyilt.  1 

TraiMtdcfdniTg's,  75  >                            ^H 

^^^^V           ctie»t,  740 

1 

luUtcutMb,  ftnUc,  J16                   ^^^H 
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OperatioQ,    tuberculosis,    arthritìs,    arm 

20I 

hip,  sai 

knee,  525 

lungs,  780 
varicose  veins,  569 
Volkmaon's  pftmlysis,  199 
webbed  fìngers,  313 
wounds,  chest,  714 
Operative  tiealment,  dislocatioo,  clavide, 

lOI 

shoulder,  124 
fiactures,  358 
eia  vide,  31 
humerus,  61 
Orloff.    Typboid  arthritis,  505 
Ormsby,     Blastomycosia,  156 
Orthopedics,  lower  limb,  S77 

upper  extremity,  391 
Os  calcb  spur,  469 
Osgood's  diseaae,  4S6 
Os  magnum  dislocation,  140,  143 

fracture,  91 
Osai&cation  points,  elbow,  46 
Osteal  feloD,  331 
Osteitis.arm,  tuberculous,  173 

fibrous,  iSa 
Osteoarthritis,  34S 

lower  limb,  518 
Osteoatthropathies,  531 
Oateochondrìtis,  syphilis,  178 
Osteoclasis,  bow-leg,  590 
Osteoid  sarcoma,  leg,  465 
Osteoma,  arm,  368 

femur,  353 
Osteomaiacia,  4S6 
Oateomyelitis,  acute  lower  limb,  480 

aim,  160 

chionic,  485 

finger,  333 

near  aokle,  494 
Osteoplastic  amputatioD,  683,  684 

operatioR,  chest,  743 
Osteopsathyrosis,  486 
Qsteotomy,  bow-1^,  597 
Osteotom> ,  club-f oot,  601 

CoUes'  fracture,  89 

femur,  585 

fracture,  elbow,  5S 

tibia,  58; 
Outdoor  treatment,  septic  chest,  716 
OvarÌBQ  cj'st  in  groin,  444 


Over-coriection  dub-foot,  603 
Oxygen,    re[^«ment    during    aspiration, 
757 


Pacd.    CoDgenital  dislocation,  hip,  649 
Paget's  disease,  bone,  451^1  486 
Paio  after  thoracotomy,  744 

neuritisarm,  16 
Paine.    Infections  from  tonuis,  499 
Pains  in  font,  610 
Palm,  callosities,  475 
Palmar  abscesg,  337 
Palsies,  birth,  la 

wrist  and  band,  303 
Paby,  ischemie,  391,  398 

Klumpke's,  354 
Papilloma,  arm,  355 

sole,  469 
Paracentesb,  pleura,  757 
Paraffin  dermatìtis,  371 
Poraljrùs,  onesthesia,  11 

brachial,  io 

deltoidi  13,  391,  61 

Dmmmer's,  35 

Erbs',  IO 

infantile,  nerve  grafi,  678 

ischemie,  224 

lower  limb,  619 

median  nerve,  14 

Diusculo^piral,  13 

peronceus  profundua  nerve,  679 

serratus,  307 

shoulder,  301 

spaatic,  6s7 
upper  extremity,  393 

Tooth's,  604 

traumatic  upper  cxticmity,  7 

ubar  nerve,  15 

upper  extremity,  391 

Volkmann'a,  51,  191,  398 
Paralytic  deformity,  hip,  630 
knee,  630 

talipes  calcaneo  vaius,  679 
Paraplegia,  infants,  658 
Patuitìc  bone  cysts,  453 

diseases,  musdes,  arm,  317 

elephantiasis,  574 
Paraverticular  anssthesia,  737 
Parham.    Tumors,  chest  wall,  746 
Parouychia,  336 


^V      831                                                               ^^^^^^^H 

^^L^       P»ltl1n,  dù1o(«t!oD,  400,  s8; 

Plnting  iracturc,  cUvicle,  31                  ^^^^H 

^^^^^              doating,  491 

^^^^H 

^^^^H            fracture,  3X4 

PlB>-f&ii  sucUon  draia,  761                    ^^^H 

^^^H 

Pleura,  bul!«i        7/7                               ^^^^H 

^^^^F            tumon  o(.  454 

injuric}.  Iractute,  d>\'tcl^  30          ^^^^| 

^^V            Pnlcllar  bunitii,  541 

ojMrralions  on,  7S&                             ^^^^H 

^^M             PsttOD.    Syphìiif,  kJiee,  503 

wounds  ut,                                        ^^^^H 

^H             PBUChd.     AnBsih««iii,  lung  vounds,  T>7 

Pleure,  muleculir  mUicsion,  709             ^^^^H 

^^1             Pajrr.    O&ngliii,  46^ 

Plirui-al  injcclions,  756                                 ^^^^H 

^^1            FcKKKial,  in  Bmpuuiion,  681, 683,  6S| 

FI  e  uro  IO  ri}-.  rhtM  «oiands,  716             ^^^^| 

^^H                    suturn,  ;j6 

Plcxìfarm  ncuronw,  aim,  ti$                  ^^^^^È 

^^1             Pcic>''&  tube,  731 

PliCAiioD  (iips,  knoc,  588                         ^^^^1 

^^M             Perforalini;  ulccn.  .U3 

pD«umeclaffly,  708                               ^^^H 

^^U             PeTicardium,  bulVt  in,  7*7 

Pfl«umococHc  arihrìtis,  jo6                    ^^^^^| 

^^1            PeilufditU.  wouDdi.  ehm,  714 

«rtbrìlli.  hip,  4S7                                 ^^1 

^^H             Perìosiitis,  low  Umb,  480 

Pncumonio,  noundii,  ebeti,  714  ti  t9^.           ^^| 

^^U             Pvrìphlebilù,  jQj 

Pa«uinol)>ì»,  764                                              ^^M 

^^1             Peronei  mui^cs,  spoiinodlc  flftt-foot,  ÒIJ 

PneumoLhonit,  707,  719,  79S,  713,  716  et  ^H 

^^H                     Undon»,  iran^plotit,  641 

««7-                                ^M 

^^M            Pcroneus  ton|[u*>  ^J6 

xiTincinl,  7K0,  781                                     ^^È 

^^M                           disloCBlion,  3J7 

PoliocncrphnlilU,  dsZ                                  ^^^^U 

^H                   flail  ntiklc,  67S 

Fgliomyclilìs,  jgi                                     ^^^^H 

^^1            Pcromcuf    profundus     acxvt,    panlysis. 

snicTÌor  acuU,  614                        ^^^^H 

^H                         679 

Pol]r«croii!lÌB  plcum,  ctc,  756                    ^^^^H 

^H           Penhes'  dueue,  71Q 

Poiuret'    Bociyomycow,  159                ^^^H 

^^1            Peti  cavui.  60J 

PopISical  ubscns,  47  ■                               ^^^^| 

^H            Phagcdcnic  ulcet,  473 

anturitin,  460,  361                         ^^^^| 

^K          Pbft)«nge«.    Ampuutiaiu  ud  HìuTticnla- 

nervt,  eslemu*.  ìnjuriai,  341           ^^^^| 

^^^^L                            J19 

spacc,  lumtirs  uf,  460                           ^^^^H 

^^^^H             cliond  Tornata,  tùi 

Potter.     X-ray  ntrdnama,  ò                   ^^^^H 

^^^^H             dùlocalion,  144,  147 

PoBtion,  Jones'  elbow,  S4                           ^^^^H 

^^^^V             Iraclun»,  93 

Poùtjt'c  prcMurc  Aiiparstus,  710             ^^^^| 

^^V                    tubcrculouii,  316 

P<«l-pn«u manie  ab«ccM,  lung,  77*         ^^^^| 

^^U             Phclp's  opctBiion,  club-fooi,  603 

Pgsiurc,  eh»t  opcmion,  740                  ^^^^H 

^H            Phlrbitis,  arm.  151 

infantile  paralysis,  616                     ^^^^H 

^^H                       lowcr  «itrcrnlly,  567 

tubcrculoAÌs,  hip,  51 7                         ^^^^| 

^H            Plilcxni&&ÌB .  albadolcDs,  sfiS 

Pott'a  diseiuc,  spasile  patalysbv  194       ^^^H 

^^1             PhleicinOD,  lovrer  Fxli«m<ty,  471 

fiacturF,  370,  409,  411                      ^^^^H 

^H            t^euk  octvc,  Ulodc,  7311 

tnumaiic  llat~lw>t,  ^76                    ^^^^H 

^^1            Plmnlcolumy.  7K0,  ;<u 

Poyntoi).     Il  jectlon  front  lonilb.  400           ^^| 

^^H              PliUùib,  pulnoaar)-  IrMimcnI,  }79 

PrepalcUar  hunitii,  341,  jji                    ^^^^H 

^^B             Piciiné,     Ch«»t  «ound«,  71S 

Pmsarc.  dificrcniUI,  709                      ^^^^^ 

^^H             I^cric  ndd  ia  burnì,  5 

intimi honicie,  703                             ^^^^^^ 

^H             PìgiQcntcd  ami,  um,  160 

PrevcQtion,  dcfonniti»,  57I                        ^^M 

^H                     nxvus,  447 

PrÌBCvlci>  delormilin,  lewer  lirab.  ST7         ^^| 

^H             Pinb,  Wynb't,  68; 

cxplontlory  ihoracMoiny,  730                   ^^M 

^H           Ptaifoim,  diilocaiipo,  143 

opcraiion,  paralyses,  arm.  305         ^^^H 

^^^^       PlonUr  ikbwtaa,  47> 

Leodun  tr>nipL>ni«tLon,  6j7              ^^^^H 

^^^H     Pluuiis,  nipturc  334 

ireiLnuot,  cercbfml  pakyt  ActanaìtìnT^^È 

^^^V      FIaittr-o(-P*ris,  hip,  jit 

6S8                                                ^H 

^^f            ri«sL)C  dowiTY,  dint,  747 

(lub-lool,  60}                                       ^^M 

^^^^      Piate,  Ucci,  for  fucturo,  370 

tool  pual>^  6ig                      ^^^^M 
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Prìngle.     Praclnre,  dislocattoo.  elbow,  40 

tranaplantation,  vdn,  565 
Piognous  CoUes'  fracture,  S9 
dUlocation,  knee,  407 
erysipelas,  arm,  153 
frac  tu  re,  ci  avide,  30 
etbow,  57 
forearm,  41 
scapula,  34 
shoulder,  64 
goDorrhoeal,  artluitis,  513 
infectìoas,  hip,  489 
musculo -spirai  paralyaìs,  75 
nave  suture,  8 
sarcoma,  arm,  278 
synovitis,  knee,  493 
syringomyelia,  S39 
tabetic  arlbropathy,  537 
tuberculous,  anklc,  535 
hip,  S19 
boce,  5*4 
ProjecUles  in  luogs,  7*7 
Prolapse,  Jung,  740 
Prophylactic  treatment,  p&ralytic  deformi- 

lies,  630 
Prout.     Brachisi  paralysb,  io 
P.'unua.     Dislocation,  shouMer,  113 
Pulmonary.    Set  Lung. 
abscess,  771 
artery,  embolisni,  751 

ligation,  780,  795 
empbysema,  774 
<xdema,  771 

vessels,  hemorrhage,  733 
Pulsa ting  tumors,  bone,  45S 
Puncture,  exploratory,  lung  abscess,  774 
pneumolhoiax,  736 


Quadriceps  tendon,  rupture,  336 


Rachitic  curve»,  humerus,  308 

Radicai  Ireattnent,  hip  tuberculosis,  531 

Radiculectomy,  667 

Radium  burns,  6 

Radius,  Colles'  fracture,  78 

congcrital,  absence,  309 

dislocatìon,  135,  133,  133 

f radure,  41 

head  and  neck,  fracture,  44>  SO 


RansohoS.    Old  emi^ema,  764 
Raynaud's  disease,  150 
Recamier  bandage,  fracture,  clavide,  31 
Recovery,  nerve  musde,  cyde,  634 
Recurrence,  sarcomata  bone,  458,  459 
Recurrent  dislocation,  patella,  400,  404 
Recurring  didocatian,  shoulder,  131 
Reduclion  dislocatìon,  hip,  394 
knee,  407 
patella,  403 

old  dislocation  hip,  697 

subastiagaloid,  dislocation,  417 
Rehn.     Epithdioma,  lower  lìmb,  463 

Milton's  operatioD,  751 
Rehn,  Jr.     (Esophagectomy,  772 

SpUtting  sternum,  749 
Rdapse  after  operation,  dub-fool,  603 
Remarks  on  lung  infections,  773 
Report,  Brìtisb  Fracture  Committee,  359 
Resectìon,  bone  cysts,  454 

carcinoma  cardia,  770 

chest  Wall,  746 

elbow,  338 

knee,  535 

cesophagus,  767 

perone!  tendons,  615 

ribs,  759 

shoulder,  334 

vessels,  18 
Respiration,  physiology,  703 
Respiratory  center,  706 
Results,  neurorrhaphy,  8 

suture  musculo-spiral,  14 

treatment,  fractures,  359 
Reversai  circulation,  leg,  559 
Rheumatoid  arthritls,  34S 
hip,  487 

synovitis,  499 
Ribs,  fracture,  7x0 

resectìon,  759 

section  of,  733 

spreader,  733 

trephining,  7<ii 
Rice  bodies,  tendon  sheaths,  556 

tuberculous,  artbrìtis,  193 
Rjch.    Silk  tendons,  677 
Rickets,  arm,  308 

dislocation,  shoulder,  113 

treatment,  S77 
Riderà'  bone,  450 
Robinson.    Bronchiectasb,  803 

Drain  through  rìb,  763 


Dorx 

1- _-_'?».    -.  S*nerbnich.    Thoracopluty,  780,  784 

v^  Tnnsplnml  Uparatoisy,  738 

-i-...:^,      _■:-■— -a.      .-.rc'iaa>  S»w,  Adam's,  586 

S»jTe's  atraps,  fracture,  calviclB,  31 

^.  ■■t_     —  Snida,  upper  «tretnity,  5 

j^       --.v;..-,.:.  ;rs-.  *;4  Sopboid,  dislocation,  140 
--.«-*  — s.    ■.  fracture,  90 

.j.     ■T«.^t:a-=.  j."»;  ScapuU  alata,  307 
■  :—ni-^  .-;>  deformities  of,  308 

,.     ^     -u>.a  ^cea-a.  J.'"  fraaure,  31 

..     .       .*,-...     -.-  liigh,  30S 

Schede,    Sequ  est  roto  my,  484 
...  -i,  .-■»  Varicose  vrins,  s;o 

.,      ,..  Schedes's  operation,  764 

Schlatter's  disease,  486 
Sohley.     Draìn  empyema,  728 
Schmerz,    Trephining  rìb,  761 
Schmidt.    Oxygen  replacetnent  empyema, 
728 
Vaccines,  gonorrhoeal  artliritis,  513 
Scialle  disloca  tìon,  hip,  390 
-.,->4iV,  nerve,  ìnjuries,  343 

Sclcrolizing  osteomyelilìs,  485 
Sculler's  spraiti.  14 
Svbaceous  cysis.  lower  limbs,  439 
Seclion  of  ribs,  733 
Sccli);.     Wounds,  chest,  723 
Semilunar,  bone  dislocation,  141 
fracturc,  qi 
cartilagc,  knce  dcrangcmcnt,  431 
^     ^     ■■  Senile  warts,  2%fi 

^    ^,  Senn.     Dfcalcitit'd  bone  chips,  485 

Sensation  uflcr  ntrve  suture,  8 
,»  Separation  epiiihysis,  head  femur,  377 

lowcr  epipliy^is,  humerus,  44,  46 
upper  cpiphysis,  humerus,  36,  59,  63 
Scplic  wounds,  chest,  726 
Sequcstrotomy,  lower  limb,  483 
Scrratus  paralysis,  307 
Shcalhs,  tendo n  sarcoma,  467 
Shcrrcn.     Injury  external  poplileal  oer\-e, 

342 
Shock,  715 

chest  Ofierations,  742,  743 
Shoe,  after  Polis'  fraclure,  578 
'  '^  cluli-iuol,  S08 

crrors  in.  1)09 
for  fiat-foot,  613 
metatarsal^i.i,  C>i8 
Short,  A.  K.     Atai>nia,  706 
^houldiT  arthrilis.  316 
bursilis,  Kj,  317 
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Shoulder,  disarliculation,  391 

dislocation,  103 

fractures,  35,  s& 
treatment,  61 

habilual  dislocatioa,  20^ 

injurìes,  dUgnosis,  60 

-joint,  operatioDS  on,  334 
parai j^c,  301 

recurrcDt  dislocatìoD,  isi 

sabre-cul  oithrotomy,  336 
■     slipping,  309 

tuberculosia,  315 
Sìlk  as  tendoD  exrensions,  676 
Silver  fork  deformity,  79 
Simon.     Di&Iocation  shoulder,  118 
SioE^ultus,  injection,  phrenìc  nerve,  73g 
Slack  knee,  583 
Slipping  patella,  587 
Smith,  Nathan.     Dislocation,  hip,  394 
Snapping  finger,  34,  «7,  313 
Sodium  citrale,  blood,  731 
Sole  callosities,  475 

warl  of,  469 
Solution,  Dakin's,  cheat  woiinda,  716 

Wright's,  chest  wounds,  737 
Soulter.     Silk  lendons,  677 
Space,  dead,  thorax,  70<: 
Spannung's  pneumothorax,  709,  739 
Spasm,  tuberculosis,  hip,  517 
Spasmodic  flat-foot,  615 
Spastic  paralysìs.  infanta,  657 

upper  extremlty,  293 
Spasticity,  Forstei's  operatìoQ,  667 

upper  eztremity,  395 

wrìst,  396 
Spence.     Disarticulation,  shoulder,  31) 
Spins  ventosa,  176,  316 
Spinai  paralysis,  infants,  deformitìes,  619 
Spine,  scapula,  fracture,  34 
Spitzy.     Nerve  grafting,  679 
Splenectomy,  transpteural,  73S 
Splint  for  injured  semilunar  cartilages,  431 
Splints,  hip,  530 

Hoefftcke,  351,  365 

knee,  534,  630 
Thomas,  586 

Spontaneous  fracture,  bone  cysta,  454 
Sporotrichosis,  arra,  158 
Sprain,  elbow,  45 
Sprains,  lower  limb,  338 
upper  extremity,  34 


Spreader,  rìb,  733 
Sprengel's  deformity,  305 
Spurs,  calcaneal,  486 

OS  calcia,  4^ 
Sputum,  lung  infectiona,  773 
Stabs,  thorax,  733 
Statistica,  acute  osteomyelitis,  4S0 

musculo -spirai  paralysis,  75 

sarcoma,  bone,  456 

tuberculosia,  knee,  533 
Steinmaun'a  naila,  fractures,  363 
Stemum,  fracture,  730 
Stìles.    Tubcrculosb  osteitìs,  arm,  175 
Stiinson.     Dislocation,  clavide,  ioa 

1"P.  394.  30 
Icnee,  406 
shoulder,  130 
unciform,  141 

Subglenoid  dislocation,  113 
Stimulants,  chest  wounds,  735 
StSfiel.     Nerve  bundles,  679 
Strains,  tendoni,  13 
Stemum,  splilting  of,  749 
Stretching  of  nerves,  upper  extremity,  9 
Stuertz.    Phrenicotomy,  780,  795 
Stump,  amputation,  683 

neuroma,  683 
Subacromial  bursitis,  19 

operatioD,  316 
Subastragaloid  dislocation,  414 
Subclavian  artery,  abnormal,  751 
ligation,  gangrene,  16 
preliminary  Ugation,  331 

dislocation,  in 

vessels,  fracture,  clavicle,  39 
Subcutaneo  US  rupture,  muscle,  334 
Subcoracoid  dislocation,  108 
Subdeltoid  bursitis,  19,  213 
Subglenoid  dislocation,  113 
Subluxation,  sacro-ìliac,  3  87 

tuberculosia,  knee,  533 
Subungual  angeiosarcoroa,  469 

spur,  469 
Suction  drain,  chest,  737 

empyema,  761 
Supemumerary  fingers,  311 
Suppuration,  hip,  481 
Supracondylar  fracture,  elbow,  44,  46 
Supraspinatua  tendon,  injurìes,  315 
Surgery,  thoracic,  703 
Surgical  neck,  humerus,  fracture,  35,  58 
Suture,  arteriali  18 
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**-*Hidoos,  over-stTCtched,  629 
^<"       peionei  resection,  615 
**?      rupture,  lower  lìmb,  336 
•ta      mpturc  of,  as 
S*        Khealhs,  sarcoma,  467 

solution  of  coDtinuity,  35 
■  Bupraspinatus  injuries,  335 

suture,  3$ 

lower  lìmb,  336 
transference,  jgS 
■^  transplant,  614,  637 

Tendo  vagicitis,  137 
fi  Tennis  elbow,  34 

a-  leg,  33S 

Tenorrhaphy,  ij 
I  lower  limb,  336 

Tenosynovitis,  337 

crepitans,  33 

lower  eitremìty,  556 
Tenototny,  congenital  dub-foot,  596 
pi    talipes  calcaneo  cavus,  673 
Tendon  pneumothorax,  709,  7zg 
Test  recovery,  ciub-foot,  S94 
Thiersch's  valvular  drain,  761 
Thigh,  amputation,  6S4 

tumors  of,  449 
Thomas'  abduction  frante,  662 
Thomas.     Brachtal  paralysis,  11 
Thomas'  f  rame,  infantile  paralysis,  635 
prevention,  deformities,  577 

hip  brace,  53° 

knee  brace,  514 
spUnt,  586 
flexed  knee,  630 

shoe,  club-foot,  601 

walker  caliper,  633 
Thomai',  Lynn.     Forccps,  686 
Thomas,   Turncr.     Dislocaiion,    shouldcr, 

113 

Thoracic  operations,  740 

surgery,  7C3 

Wall  infections,  743 

wounds,  treatment,  715 
Thoracoplasty,  780 
Thoracotomy,  chest  wounds,  735 

empyema,  758 

exploratory,  730 

pain  after,  744 
ThoraT,  the,  7=3 

compression  causing  ecchymosis,  719 

suture  of,  736 

war  surgery,  713 


Thorax  wounds,  720 
Thrombosis,  brachial  arteiy,  17 

lower  «tremity,  560 
Thumb,  disarticulation,  319 

dislocation,  143 
Thymus,  tumors  of,  748 
Thyroid  dislocation,  hip,  390 
Tibia,  acute  osteomyelitis,  483 

exostoses,  453 

fibula,  congenital  defect,  591 

osteotomy,  587 

tumors  of,  465 
Tibial  tuberculosis,  (Usease,  456 
Tibialis  anticus,  flail  ankle,  678 
transplant,  641 

posticus,  dislocation,  337 
Tiegel.     Mediastinal  emphysema,  738 

Suture  lung,  734 
Tiegel's  mask,  711 
Tietse.     Bone  cysts,  453 
Ularius  tendon  fixation,  678 
Toe,  amputation,  681 

hammer,  617 

nai],  ingrowing,  478 
Toes,  tuberculosis,  538 
Tonsils,  Bithrìds  deformans,  303 

rheumatic  infections,  499 
Tooth's  paralyds,  604 
Torek.    Aapiration,  pleura,  757 

Resection,  oesophagus,  767 
Totek's  incision,  733 
Tourniquet,  dangers,  9 
Toxines,  Coley's,  sarcoma,  bone,  459 
Transference,  muscles  and  tendons,  39B 
Transplantation,  bone,  humerus,  335 

extensor  proprius  hallucis,  606 

flexor  longus  hallucis,  676 

ligamentum  patellx,  $38 

peroneus  longus,  676 

tendons,  634,  637 

tibial  tuberosity,  404 

vein  aneurìsm,  565 
Tran^leural    drainage,    li  ver     and     sub- 
phrenìc  abscess,  744 

laparotomy,  738 

operation,  diaphragraatic  hemia,    715 
on  asophagus,  765 
Trapezìum  and  trapezoid,  dislocation,  143 
Traumata,  chest,  719 

lower  eitremity,  333 

and  sarcoma,  451 

upper  extremity,  t 
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TntuoMtìc  flat-foot,  613 

myodtu  OMÌfiaini,  sig 

neuritia,  snn,  16 

pualy^  upper  extitaity,  )qi 

tenoiynavìtii,  aj 
Tmtnuot  afatcew,  long,  776 

anch^ona,  hip,  694 

KCuU  Mteomydidi,  481 

ueuiism,  564 

uthritii,  defonnuu,  530 

■nn,  t9h  3'7 

deformai»,  107 
arteriosdeious,  Ittwer  extrenùty,  SS9 
arterìo-vcDOus  ftneuiisin,  358 
boils,  150 

bone  cystB,  188,  454 
bow-Ieg,  spo 
bronchiectaùs,  801 
buiiu,  upper  extremity,  5 
bursitJs,  ann,  30 
callosities,  476 
Cbarcot's  dùease,  538 
daw-foot,  604 
club  hand,  309 
coccygodynia,  580 
CoUea'  fratture,  88 
coQgemt&I,  dub-foot,  S9S 

disloca tioD,  hip,  648 
deltoìH,  paralysia,  301 
diplegia,  infants,  665 
dislocation,  ankle,  413 

clavicle,  97,  98,  99,  100,  101,  ioa,  119 

elbow,  ii7,  13* 

hip,  394 

knee,  407 

patella,  401 

radius,  133,  134 

tendon,  338 

wrist,  137 
Dupuytrea'scontraeture,  314 
early  infantile  paralysis,  613 
dephantiasis,  574 
empyema,  738 
felons,  331 
fìnger  injurìes,  4 
Ball  ankle,  678 
flat-foot,  613 

fioating  bodies,  Joints,  S43 
foreign  body  in  lung,  778 
fractures,  358 

da  vide,  31 

dislocation,  elbovr,  41 


Trestment,  hsctunt,  ébow,  $6 

foreuiii,4a 
fingerà,  96 
metacarpal,  ga 

p«tdk,3S4 

rib,  7m 

Bcaidioid,  91 

•cq>uU,34 

shoolder,  61 
gangrene,  sfii 
gononiusal  arthiitli,  jtj 
halluz  ligldua,  616 

valgus,  616 
hanuner  toe,  617 
infections,  h^>,  490 

knee,  494,  496,  498 
ingrowing  toe  nail,  47  S 
injuries,  elbow,  53     , 

median  serve,  15 

nerves,  7 
lower  limb,  343 

semilunar  cartilage,  430 

ulnar  nerve,  15 
knock-knee,  584 
leg  ulcera,  473 
lymphangitis,  573 
malum  coxce  senilis,  696 
muscle,  Tupture,  Z3 
muscu  lo -spirai  paralysis,  14 
myositis  ossiGcans,  333 
old  dislocation,  hip,  398 
opcratioD,  paralysis,  arm,  305 
osteomyclitis,  arm,  170 
paralysis,  calcaneo  cavus,  673 
phlebilis,  567 

p'rophylacLic  infantile  paralysis,  610 
pulmonary  emphysema,  775 
recurrent  disbcalion,  patella,  404 

shoulder,  112 
rupturc,  luag,  729 

muscle,  33S 

tendon,  337 
sarcomata,  bone,  456,  457,  458 

musdc,  4$i 

sacro-iliac,  dislncation,  388 
snappiriK  tìnger,  24 
spasmodic  tlat-foot,  613 
spastic  paraplegia,  661 
spasticity,  upper  eitrcmity,  396 
sprains,  34,  339 
subastragaloid  dislocalion,  417 
synov-itis,  hip,  497 
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rrestment,  synngomyelÌB,  539 
tenosynovitis,  33,  556 
thoracic  wounds,  715 
traumatic  neurìtis,  arm,  16 
tubercutosis,  abscess,  471 
ankle,  525 
arthrìtis,  arm,  igg 
elbow,  31S 
hip,  519 
knee,  524 
lung,  779 
asteitia,  arm,  175 
shoulder,  315 
Ursus,  S17 
wiist,  316 
tumois,  knee,  460 
ulnar,  dìsIocatioD,  16 
varicose  veins,  569 
Volkmann's  contraction,  12 

paralysis,  s^i  3i6,  299 
wounds,  arm,  1 
chest,  723 
[^endelenburg's  operation,  752 

varicose  veins,  569 
rrephiniog  rib,  761 
'riangle,  Bryant's,  393,  479 
'rìchinosis,  arm,  317 
'rigger  finger,  227,  313 
'rochanteric  bursae,  548 
'lopical  bubo,  573 
"ubby.     Neuroplasty,  8 

Silk  tendons,  677 
'ubcrculosis,  abscess,  lower  Unib,  471 
ankle,  525 
arthrìtis,  512,  sr4 

arm,  192 
CUtaneous,  arm,  155 
dbow,  194,  196.  315 
finger,  176 
band,  316 
hip,  S14 
knee,  522 

lung,  coUapse  therapj-,  779 
Freund's  operation,  799 
lymphadenitis,  572 
muscles,  arm,  215 
shoulder,  315 

resection,  325 
tarsus,  527 
tenosynovitis,  23S 

lower  ejttremity,  556 
thoracic  wall,  745 


TubcrculosÌB,  toes,  528 

wrist,  195,  197,  315 
Tuberculin,  199 
Tuberculous  o&tdtis,  arm,  171 
Tuberosities,  humerus,  fiacture,  36,  3S 
Tuberosity,  tibia,  dislocation,  4S6 
Tuffier.     Fat  compression,  lung,  780,  791 

Resection,  lung,  799 

Transplantation,  vein,  565 
TumoT,  albus,  522 
l^imora,  ankle,  466 

arm,  255 

chest  wall,  746 

femur,  452 

foot,  466 

knee,  460 

lower  est  remi  ty,  439 

lung,  77S 

mediastinum,  749 

nerves,  arm,  265 

patella,  4S9 

pleura,  756 

popUteal  space,  460 

thymus,  748 

of  tibia,  465 
Tyloma,  475 
Tylosis,  47S 
Typhoid,  arthritis,  s°5 

hip,  487 
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Ulcers.  [eg,  472 

Marjolin's,  401 

perforatine.  343 

tuberculosi:,,  arm.  155 

X-ray,  0 
Ulna,  dislocation.  i.>; 

fractures,  40,  50 

in  Colles'  fraclurc,  Si 
Ulnar  nerve.  injurics,  15 

paralysis.  ij 
Unciform,  dislocation,  141 
Unìlateral  pneumolhorai,  707 
Union,  fracture,  clavìcle,  30 

elbow,  5; 

scapula,  34 

shoulder,  (n 
Unterberger.     Hemothorax,  727 
Upper  exiremity,  deformities,  etc,  291 

diseases,  149 

fractures,  17 
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^^K^       Vpper  exuemlt)-,  uperaiions  319 

WflUanu'  raycMÌti*  otsiftainii,  no          ^^^^| 

^^^^K              Uauniata,  i 

WIlm»'s  operation.  ~  En^yema,  7(5        ^^^^| 

^^^^^^^ 

Thoiacopluty,  7^.  7^                       ^^| 

^^^^K 

Wtrc,  mjigncxium,  auturv,  lutis,  734              ^^| 

^^^^^^ 
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^^m            Vaccincs,  cheat  wounds,  ?>? 

W'«lf .     I&tefCMUl  diaphraffin  hcrnia.  7  ij    ^^M 

^^M                     goaartb<ea.\  «rthrills,  jij 
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^H             Va^us,  blocking  of,  7AS 

VOlflef.    Sarconia,  boa«,  456                 *  ^^M 

^^^^H         Vjilvulsr  drain,  chest,  747 
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^H             Varicose  ulccn,  473 
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^^t                     vcìn»,  568 
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^^1            Vuclinc  iDJcciioDS,  jaints,  691 
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^^M              Vauuiar  aulure,  566 
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^H            Voas,  variC9»c,  j48 
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^^U             Verocuil.     Hydrottdeiutis,  iji 
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^^H              VnniGuiu  luberculuMs,  arm,  156 
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^^^^^        VeMeU,  irm,  injurio»,  1  b 

Wright's  «olution,  di»l  wotuids.  ?ir            ^H 

^^^^H                  ligalion,  g>nftrcne,  16 
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^^1              Von  RpcUinghauMia's  <Ìu«»k,  365,  441 

palaie»,  303                                              ^^| 
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tpaatìàly,  396                                     ^H 

^^^B 

fraina,  94                                           ^| 

^^^B^ 

tuberculosts,  195,  T97,  31$                     ^H 

^^r           Waldren.    Arlifick!  pRpucnoihorai,  781 

Wycth't  ampulation,  hip,  6S7                    ^H 

^^M              Walkvr.     Infcciioo  ftom  (oiutls,  449 

ptna,  6S3                                              ^H 

^^È            Walton.    DeraiigtiQcnt»,  knec,  4)1 

^H 

^H               War  Mirgery,  chntt,  71J 

^1 

^H              Waru,  axm,  155 

^H 

^H                      «ole,  4(yi 
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^^H              Waucrmo-nn'*   reaclion,   (tiagoostk,    bone 
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^1                             dÌMUe,457 

dcrtnaliti)  and  oACcr,  374                      ^H 

^B                WfAk  Coot,  60S 

^H 

^H              Wcbbed  &agcn.3ia 

B 

^H             Wcir.    IJpomaU,  knee,  4Ì0 

^1 

^H              Whiie  sodling,  511 

Za^er.    Intrmphatyii{ealaii«stbnia,7it     ^H 

^H              Whitlov,  ]t; 

fEiophaicu»,  divenicular,  jM                 ^H 

^^1              Wictins'A  opcratioD,  519 

RntL  tiun  cJircinoina  cardia,  770            ^H 

^H            Wigncr.    SyphlUs,  Mttochaodritis,  17$ 

ZancUa'a  apparatui,  199                                 ^H 

